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PUBLISHER'S LETTER 


Time for a change in the 
electrical wiring rules 


As foreshadowed last month, we have pro- 
duced a petition to politicians throughout 
Australia, to change the electrical wiring rules 
in each state, to the system which has been 
used in New Zealand since 1992. This allows 
homeowners to do their own electrical wir- 
ing. 


I appeal to all readers to check out pages 48 

& 49 of this issue. Strictly speaking, you will 

find that it is a “letter of will” rather than a 

petition because petitions have a long record 

of being ignored by politicians and parliaments. Please fill in the form and 

send it to us so we can send it on to the relevant politicians in each state. We 
need your support. 


Since it was raised back in June 2000, this issue has generated far more 
heat, and more correspondence, than any other. More particularly, we have 
been accused of producing a hate campaign against electricians and being 
one-sided in our publication of the various letters. 


Well, readers can draw their own conclusions on both aspects but it is 
well to remember why the whole debate was triggered off in the first place: 
because it is now illegal for anyone in Queensland to assemble or repair a 
mains-powered project or appliance unless they are a licensed electrician. 
This ludicrous situation applies to the repair of all electronic equipment, 
whether it is a VCR, TV or exotic medical equipment such as CT scanners - 
regardless of the fact that most (not all, I hasten to say) electricians have very 
little knowledge of electronics. 


Then a reader brought our attention to the fact that, in New Zealand and 
other countries, homeowners can not only do repairs on electrical equip- 
ment, they can also do their own home wiring. This situation in New 
Zealand has been in place since 1992. And apparently, there has been no 
increase in electrical fatalities since its inception. 


Since we made this point, some readers have claimed that the New 
Zealand statistics are dodgy. Well, they’re not. We do not think there will be 
an increase in deaths brought about by dodgy wiring, when homeowners are 
eventually allowed to do their own wiring. Rather, we expect overall safety 
to improve because the various electrical authorities will be forced to carry 
out education campaigns on how wiring should be done. We look forward 
to that. 


Since this situation has blown up, NCP (National Competition Policy) 
reviews of electrical safety related legislation have started in most states. 
These reviews will impinge directly on this issue of home-wiring. Inter- 
ested readers are invited to make submissions but you will need to move 
quickly. In Queensland, if you want to make a submission, you need to 
contact the Queensland State Treasury by the end of this month (31st March 
2001). 


The same advice applies to Tasmania, Western Australia and New South 
Wales. The legislation in each state should be changed. Let’s get it done. 


Leo Simpson 























TERMINALS 
Text Terminals 


Replace your aging termi- 


nals or install new systems using industry standard 
items. Our terminals emulate a wide range of indus- 
try terminals, including WY-120/60, 325, 50+; 
TV1910+ / 925, ADDS A2, PC TERM, PCG 
ALPHA, VT52, 100, 220; and Console ANSI. 
Standard VGA monitors and AT keyboards plug 
straight into the back of the terminals and they are 
available with either a serial connection or an 
ethernet connection. 

Cat. 1133 Terminal Colour 460K Serial 
Cat. 1134 Terminal TCP/IP Ethernet LAN 


$500 
bsy40) 


Windows Based Terminal 


Save on your 

system & support 

costs and consid- 

erably enhance 

your security. On a Windows Based Terminal 
system, all the processing is done on the 
server, the terminal only receives screen updates. 
There are no floppy drives or PC operating systems 
to corrupt. Simply connect over your ethernet 
network, via modem or even over the internet. The 
terminals support Microsoft's RDP and Citrix ICA3 
protocols, in addition to emulating a number of 
standard terminals (VT100 etc). 


Cat. 1214 Terminal Windows Based $979 





Easily capture a picture from your analogue video 
stream. Just plug the capture box into a USB port 
and load the included software. 

Cat. 3393 Video Frame Capture - USB port $186 


Connect your digital Video camera, Firewire 
connected hard drive etc. to your Notebook via our 
PC CardBus adapter. ULead Video Studio V4.0 is 
bundled with the adapter. 

Cat. 2821 Converter PCMCIA to Firewire $311 


Just fit a standard 3.5in IDE Hard Drive to this case 
and connect it to a FireWire port. Drive capacity 
may be up to 128Gb and it supports Hot Swapping 
and Plug-and-Play. 


Cat. 6633 External case IDE via Firewire $369 


With its two enhanced Ultra DMA100 IDE ports it 
accommodates up to 4 IDE devices and co-resides 
with motherboard IDE ports to support 8 ATAPI/IDE 
devices simultaneously. 


Cat. 2827 DMA 100 IDE Controller $119 








Save time, space and money 
by using one keyboard, 
monitor and mouse to control 
up to 16 PCs. 


Our Multi-PC Controllers 
are available to control 2, 
4, 8 or 16 PCs & operate 


in DOS, Win 

Cat. 11655] 3 x/9x/ME/NT/2000, 

Netware UNIX and Linux environments. PC 
selection is via a push button or keyboard hot keys. 
Cat. 11654 2 way PS/2 - KVM Switch $199 
Cat. 11655 4 way PS/2 - KVM Switch $389 
Cat. 11656 8 way PS/2 - KVM Switch $949 
Cat. 11657 16 way PS/2 - KVM Switch $1299 


Avoid downtime delays when your hard drive fails! 
This unit enables you to replace the hard disk while 
the PC is operating and it automatically resynchro- 
nizes itself to full operation. The RAID unit fits into 
two continuous 5.25" bays and includes a controller 
and two removable frames. The array accepts two 
EIDE, Ultra DMA 66/33 or PIO 4 hard drives. The 
controller provides RAID Level 1 disk mirroring. It 
can also be used as an on-line hard drive copier. 

Cat. 2808 IDE RAID Array $1199 


Share up to three or six USB devices between two 
or four computers. Easily share USB printers, IRDA 
adapters, Zip drives, scanners etc on a first come 
first served basis. 

Cat. 12051 2 PCs to 3 USB Devices 
Cat. 12052 4 PCs to 3 USB Devices 


$139 
$169 


When desk space is at a 
premium an 80 key key- 
board with full 101 key 
functionality will come in handy. It has dimensions of 
only 297(W) x 152(L) x 30(D) mm. 


Cat. 8403 80 key Keyboard $75 


Count your stock, collect remote 
data etc. with this portable hand held 
laser barcode scanner. Easily pro- 
grammed with a built-in program 
generator or the Windows based 
task generator. An LCD display provides the user 
interface along with a 26 key keypad. Uploading is 
via RS232 and an infrared link built into the cradle. 
Battery memory effects and other problems are 
largely overcome with the Lithium lon battery which 
is automatically charged when placed in the cradle. 
Cat. 8946 Portable Laser Data Collector $2149 














Web-Based Training 


A whole range of courses available! 
Including WIN 2000, Lotus Notes R5, Motivation, Home Business, internet 
Information Server 4 and MCSE Series, 


Our FireWire Interface Card 
and Editing Software allows |g 
most digital camcorders available today to connect 
to your PC at speeds up to 400Mbps. The card has 
three external & one internal connector to allow 
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printers etc. Editing videos is simple with the bun- 
dled Ulead Video Studio V4.0 SE software (or 
Upgrade to MEDIASTUDIO PRO V6.0 Cat. 70406). 





Cat. 2621 Interface card & s/ware $196 
Cat. 2823 USB Combo card $329 
Cat. 70406 Software upgrade $145 


When you have several FireWire devices in a daisy 
chain configuration, disconnecting one in the early 
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$179 


The Microgram 11808 audio-video; = 
RF link with infra red repeater | 
allows you to send high quality | am 
colour video and stereo audio from se 
one room to another and control the source with 
your existing remote without wires! Signal pene- 
trates walls, doors, ceilings & floors with an A/V sig- 
nal range of 100M. Three separate channels allows 
up to 3 transmitter/receiver pairs to operate simul- 
taneously. Comes complete with 2.4GHz transmit- 
ter & receiver. 
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MAILBAG 


Electrical licensing debate 

I have been following the debate on 
electrical licensing with interest. Some 
years ago, when the late Neville 
Williams had a column called “The 
Way I See It”, I wrote in detailing my 
attempts to obtain an electrician’s li- 
cense from the background of a pro- 
fessional electrical engineer. 

I went to the local TAFE (as it was 
in those days) to the electrical trades 
department for the requirements. Ba- 
sically they amounted to: (1) univer- 
sity degree in electrical engineering — 
yes; (2) sitting the regulations exam (I 
had no objection to that); (3) a mini- 
mum of 12 month’s “hands on” expe- 
rience — yes; but if I did that I would 
only get a class B license. 

I didn’t pursue the matter any fur- 
ther. 

This leads to a hypocritical situa- 
tion whereby, as a professional engi- 
neer, I can design and specify installa- 
tions but not actually pick up any 
tools to do the work. 

Is this any less hypocritical than 
being able to go to the local supermar- 
ket to buy electrical fittings, which 
encourages anyone to go ahead and 
wire them up? I see some fittings have 
the statement along the lines of “must 
be installed by a licensed electrician 
or other suitably qualified personnel”. 
I wonder about the “other suitably 
qualified personnel”. 

Yes, amateurs have certainly been 
known to produce some dangerous 
situations. But I’m sure I’m not alone 
in having had to fix dangerous situa- 
tions created by licensed electricians. 
Here are two examples. 

(1) In a new building that was in- 
spected, people on the first floor 
started getting tingles after about six 
months. The wiring to the first floor 
came up to two boxes of circuit break- 
ers. The only connection between the 
earth links in each box was the metal 
to metal contact between the two 
boxes! After six months, this contact 
disappeared. 

(2) At a friend’s house, the original 
wiring layout in the fuse box was a 
star pattern from the switched side of 
the main switch to the fuseholders for 
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the separate circuits. When an extra 
circuit for a shed was added, there 
was no room in the terminal of the 
switched side of the main switch, so 
the new wire was added to the un- 
switched side of the main switch! 

It will be interesting to see how 
things evolve. 

Name withheld at writer’s request. 


Please stop 
electrician bashing 

I have been following with interest 
your current forum on the issue of 
Electrical Licensing and have hesi- 
tated to put forward my views to this 
point for two reasons. One being that 
I try to avoid issues unless I can see 
them becoming unreasonable. Second, 
because I belong to that despised group 
of individuals, licensed electricians, 
and as such, am averse to being pillo- 
ried for airing my views. 

May I begin by saying that I have 
spent over 37 years in the trade and 
over that time I have seen very well 
installed home brews and also some 
frightening situations. I am not averse 
to giving a person, whom I feel I can 
trust, the gear and advice to allow 
them to install the odd power-point 
or light; with the proviso I check it out 
after its done to make sure all is OK. 

I feel the debate has been quite un- 
reasonable all along. In my percep- 
tion, it smacks of sour grapes on the 
part of technically capable people who 
have their noses out of joint because 
by law, they have to leave what they 
perceive as technically simple work 
to those whom they perceive to be 
technically inferior. 

This includes you Mr Simpson, as 
testified by the amazingly stupid state- 
ments made in your editorial of the 
March 2001 edition. You have obvi- 
ously missed the point completely, 
when you imply that electricians are 
going to act as policemen, looking for 
opportunities to report anything they 
see as out of the norm (including 
“neat” wiring). 

At this point I have to take excep- 
tion to the implication you make by 
the statement “Because it’s neat and 
obviously not done by any normal 





electrician?” I find it difficult to de- 
scribe my rage at the arrogance of that 
statement. You use the privilege of 
your editorship to blatantly insult a 
large proportion of your readers! I am 
one and I know many other electri- 
cians who take great pride in a neat 
job well executed. 

These statements, together with oth- 
ers along the lines that the whole thing 
is a plot to perpetuate the livelihood 
of electricians, shows to me, and I’m 
sure most other electricians, that you 
cannot see the realities of what hap- 
pens out in the field simply because 
you do not work there. 

Irecognise, as do all competent elec- 
tricians, that there are, what one cor- 
respondent referred to as, “bad ap- 
ples”. But in this case, the whole bar- 
rel is not spoilt. On the contrary, the 
vast majority of electricians are very 
conscientious about the safety of their 
work. Certainly, it isn’t always pretty 
but it’s safe. You speak of wiring that 
couldn’t be done by an electrician 
because its neat. I’ve come across wir- 
ing run very neatly, nice and straight, 
nailed with a clout through the mid- 
dle of the twin cable! 

I’m sure all experienced electricians 
will have some horror tale to tell of 
something they have come across in 
the way of home wiring. One of a 
number I can give is of the father with 
five young children who proudly told 
me he had installed all the power 
points himself. He had installed power 
points in every room, all in figure-8 
cable without an earth wire in sight 
and certainly no thought of polarity 
(what’s that?). I could go on but the 
point I’m trying to make here is that 
some people should be reported to 
the authorities for endangering the 
lives of others. 














Electricians, despite what you and 
your supporters may think, are in the 
main, responsible people with a high 
regard for safety and life. Indeed, it is 
a part of our training to be responsible 
in these areas. If I see a job that has 
been well executed and is within the 
rules, though I can tell (and, believe 
me, a trained eye can) that it has not 
been done by a licensed electrician, 
why should I report the matter? Do 
you really think we are going to be 
that vindictive? 

On the other hand, anyone who does 
a horror job like the one described 
above is culpable and should be re- 
ported for their own good and, more 
importantly, for the good of those they 
may kill. 

Licensing authorities have to draw 
the line somewhere and, at present, 
the line precludes wiring by unlicens- 
ed people. If some technically capa- 
ble people have their noses out of 
joint, perhaps they should recognise 
that the law is in place not just to stop 
them from doing their own wiring, 
but to save incompetent people and 
other innocents from death by stupid- 
ity. 

The letter from the Queensland ELB 
stated that they intend to review their 
legislation and will take into account 
the issues raised by your correspond- 
ents. Hopefully, some accommodation 
for these concerns can be found with- 
out compromising safety. 

My only requests are these: (1) Stop 
the electrician bashing. It smacks of 
elitism on the part of those who per- 
ceive themselves to be technically 
superior. (2) Don’t advocate the scrap- 
ping of regulations. They are in place 
to protect the public from danger (of- 
ten from themselves). 

If you have your way and the death 
toll by electrocution rises, you are 
going to have to live with that. Is that 
what you want? 

Ian McGrath, 

via email. 

Comment: it was (and still is) the in- 
tention of the Queensland ELB that 
electricians would be policemen. We 
did not imply it. Based on the experi- 
ence in New Zealand and other coun- 
tries, we do not think there will be a 
rise in deaths due to electrocution if 
homeowners are eventually allowed 
to do their own wiring. 





Another wiring 
horror story 

Ihave followed the 
editorial and corre- 
spondence on the 
electrical wiring de- 
bate as an interested 
reader since it start- 
ed. I became more 
than an interested 
reader last month, 
when I saw first-hand 
evidence of an exam- 
ple of some house- 
wiring. 

Friends of mine 
were aware | have 
had a Residual Cur- 
rent Device (RCD) in- 
stalled at my house 
and witnessed its 
value in preventing a 
possible fire when 
my wife’s steam iron 
failed recently. After 
discussing the merits 
of the device with 
me, they made ar- 
rangements to have 
one installed in their 
much older house for 
peace of mind, in 
view of all the elec- 
tronic equipment 
permanently con- 
nected to the supply 
and their aging appli- 
ances. 

It wasn’t long after 
the installation was 
completed that I re- 
ceived a call and was 
told that switching 
on a wall bracket 
lamp caused the safe- 
ty switch to trip. I 
suggested that it may 
be faulty although I 
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expected it should be connected to a 
lighting circuit and not a power cir- 
cuit..In fact, removing a lighting fuse 
did cut the power to the light. 

That weekend I received another 
call from my friend asking why there 
was a red and a white wire in one 
terminal of a switch. I was unable to 
answer that on the phone and advised 
him to cease fiddling as he had no 
electrical knowledge and was ina dan- 
gerous area, which is how I became 


involved. I knew he would continue 
despite his lack of knowledge, so I 
went to visit him — for his own safety. 

The architrave light switch group 
was out of its place and a tangle of 
wires was on show. What I found 
amazed me! By investigation I found 
that the wall-bracket had been wired 
through the wall to a switch using 
figure-8 flex. Where it reached the 
switch it was split apart and one con- 
ductor disappeared down inside the 
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Mailbag - continued... 


architrave; the other went to the 
switch. After much investigation I 
found that this light used the power- 
outlet neutral to complete the circuit, 
thus causing the imbalance and trip- 
ping the RCD. 

I removed the wall bracket and 
faulty wiring, then refitted the switch- 
es. I had traced another wire when I 
found its sheath changed colour from 
black to white somewhere in the wall 
and indeed, a white wire was the 
‘unswitched active’; the red wire was 
missing. Over a cup of tea, I com- 
mented that the wiring was quite a 
mess and recapped what I had found. 
My friend’s wife told me that all elec- 
trical contractors who have done work 
at that house have said the same thing. 

Her next comment amazed me. She 
said, “Did I tell you the previous owner 
was an electrician?” It begs the ques- 
tion: what standard did he use to wire 
his own house? 

Barry Ring, 

Croydon Hills, Vic. 


February issue 
was enjoyable 

Thanks for another bumper issue of 
SILICON CHIP. I really enjoyed the me- 
teor counter article. More of this stuff 
please. 

Your article on the train controller 
is what I would call a perfect balance 
of theory, diagrams and construction 
info. I will probably never build one, 
but I indulged in reading the article as 
a “mini lecture” in op amp and motor 
control theory. The scope screen cap- 
tures really make it so much more 

‘interesting. 

If I lose my job and have to cut back 
expenses, I will just have to go with- 
out food for a day or so, and keep 
SILICON CHIP! 

Garry Boyce, 

Crafers, SA. 


Volunteer Coast Guard 
need equipment 

I am hoping to get some assistance 
for the Australian Volunteer Coast 
Guard (a NSW State Emergency Serv- 
ice) in setting up in-house servicing 
for the electronic equipment used in 
their operation. The facility is situ- 
ated on the coast at Kingscliff, NSW 
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and monitors seagoing traffic. It is a 
completely volunteer operated organi- 
sation. 

The main equipment in use is 
27MHz HF SSB transceivers, some 
VHF links and standby power sup- 
plies. At present, this equipment is 
serviced in Brisbane at an on-going 
high cost and resultant down-time. 

The basic test equipment needed to 
set up this service would be a general 
purpose oscilloscope, RF and audio 
signal generators and a suitable mul- 
timeter, Other test equipment such as 
dummy loads, etc could be easily fab- 
ricated here. 

We were hoping that someone or 
some organisation would be able to 
assist in providing equipment for this 
worthwhile cause. 

If any further information is re- 
quired, please contact the commander, 
Ted Griffiths, Kingscliff Flotilla, Aus- 
tralian Volunteer Coast Guard. Phone 
(02) 6674 3532. 

Laurie Larsen, 

Kingscliff, NSW. 


Blue Mountains 
Amateur Radio Club 

Your editorial in the February issue 
regarding electronics clubs prompted 
me to let you know about the Blue 
Mountains Amateur Radio Club 
(BMARC). Recently we relocated the 
Club to St Columba’s School in North 
Springwood, for a number of reasons. 

Primarily, the club had outgrown 
its old accommodation and was set to 
expand with the addition of 6m and 
10m repeaters to our existing 2m and 
70cm repeaters. What brought us to St 
Columba’s was the series of electron- 
ics classes the school includes in its 
curriculum. This brought the chance 
to interact with the school on elec- 
tronics-based projects, with the addi- 
tional aim of fostering interest in ama- 
teur radio among the students. 

We have now established the club 
in the school’s electronics classrooms. 
We are commencing work on the club 
station and the installation of a 20m 
tower. The station will be also be open 
to use by the students (under the su- 
pervision of their teacher, a licensed 
amateur). It will house additional 
equipment for the students, includ- 
ing weather fax and weather satellite 
receivers. 


The club has also been able to assist 
the school in the purchase of equip- 
ment, as well as sponsoring prizes at 
the end of the school year for elec- 
tronics students. Future projects in- 
clude the construction and installa- 


‘tion of the school’s 14m-diameter 


radio telescope and ancillary equip- 
ment. We have also been able to in- 
volve students in classes other than 
electronics — the woodwork students 
will be building furniture for our new 
club station. 

Anyone wishing to know more 
about our club and our projects is 
most welcome to contact us. 

Phil Derbyshire, VK2FIL 

PO Box 54, 

Springwood NSW 2777. 

www.qsl.net/bmarc/ 


Nepean Amateur Radio Group 

I am writing to you regarding the 
March editorial on electronic clubs. 
Our club is the Nepean Amateur Ra- 
dio Group located at Kingswood in 
western Sydney. We meet every sec- 
ond Tuesday of the month and all are 
welcome. 

http://www.gqsl.net/narg 

email: narg@qsl.net.au 

Gavin Kelly, 

via email. 


Vintage radio article 
a benchmark 

Congratulations are due to Rodney 
Champness and SILICON CHIP for a 
magnificent Vintage Radio article in 
the March 2001 issue. SILICON CHIP is 
a consistently good read but you have 
produced the best vintage radio ever 
in this one. 

It has it all: excellent choice of an 
interesting subject in the 1929 AWA 
set, unusual design features in the un- 
neutralized (losser) TRF front-end and 
push-pull driver stage for the audio, 
brilliant photographs of the cabinet 
and chassis/components, a circuit dia- 
gram that is crystal-clear and Rodney’s 
engaging account of how he brought 
the set back to its former Depression- 
era glory. 

In all: this is an edition for the col- 
lector! It will be highly prized as a 
reference document. Thank you and 
please give us more of this. 

Chris Morgan, 

via email. 
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G. Randy Slone 0071360573 ARP$44,95 


A hands-on guide to mastering electricity and electronics 
in the real world with pra isy-to-build pi 
Enables you to understand the energy and applications 

that drive the modern world, build your own inexpensive 


electronics workbench and construct 25 useful projects 













The Robot Builder's 2 ara 3 pif 
Gordon McComb 0071362967 ARPS 
The latest edition of this sic contains all new coverage 
on using microcontrollers in design, the essentials of 
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Mindstorms, remote controlled robots and using the Basic 
*X and other microcontrollers. This boo 


gives the beginners an excellent foundation in robotics. 








faut Ceo Teas Wt ry tees 
Paul Scherz 0070580782 ARP$65.95 
Gives beginner hobbyists and inventors the information 
you need, in a format you can work with. P with 
hand drawn illustrations, this |. aS-yOu: 
go guide shows you what a partic does, what it 
looks | ind how it compares with similar devices. A 
concise easy-to-understand overview of all majoi 
electronic elements. 












e RF Circuit Desis 3+ @ 
Joseph J. Carr 0071370676 ARP$84.95 
Takes you inside wireless technology with step-by-step 
illustrated directions for dozens of usable problems 
Perfect for technicians, radio hobbyists and anyone who 
wants to put RF theory into practice 









Mike Predk ARP$39.95 


designer. 


Device, code and circuit data on one of the most 
popular microcontrollers around this guide puts it all in 
your pocket. Short of verbiage and long on facts, this is 
the ideal data tool for the experienced applications 
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John lovine 0071354794 ARP$59.95 
Bound to spur your i ation and inspire plans for using 
PICs in new products and in projects of your own. This 
beginners book shows you how to program your chip, make 
your chip count nur 
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Handy pocket size but jammed-packed 
with info! Take your reference library with you! 

et Reference, 3 edition 
Edward Pasahow 0071347003 ARP$39.95 
Compact and complete, this reference contains only the 
essential information that you need whilst on the job. Featuring jos 
formulas, tables and diagrams in place of lengthy text j 
descriptions, this best-selling guide is full of job-simplifying 
answers that you can flip to in 60 seconds or less 
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ou can forget any idea that 

UAVs are just tiny radio-con- 

trolled model aircraft with per- 

haps a video link for remote monitor- 
ing. 

Global Hawk (pictured above) is big, 

a full-sized aircraft; it weighs more 

than 11 tonnes and has a payload of 

over 900kg. And it has a wing-span of 

35.42 metres and is 13.53 metres long. 

Not only that, Global Hawk has a 

range of more than 25,000km, an en- 
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US. AIR FORCE 


durance of 36 hours and a maximum 
altitude of more than 65,000 feet. 

By comparison, a Cessna Citation 
business jet weighs about 16 tonnes, 
has a payload of about 620kg, a wing- 
span of 19.4 metres and is 22 metres 
long. Its range is about 5,500km and 
ceiling (maximum altitude) is 50,000 
feet. 

Yes, Big Brother in the form of a 
UAV could be watching you right now! 

Global Hawk is one of many in a 


ever ner will iy an historic 
crossing of the Pacific, from the USA to an 
air base near Adelaide J in Boutt Australia. 
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long line of UAVs which really came 
into their own during the Gulf War in 
1991. SILICON CHIP had a series of 
four articles on UAVs during 1993 
and a review of the models described 
then shows just how far we have come 
in the intervening eight years. UAVs 
are now very complex devices. 

Here is a machine that requires the 
most advanced computer technology, 
electronic control and surveillance 
equipment, aeronautical engineering, 








and finally a unique approach to mis- 
sion planning by the UAV control 
team. They might be unmanned but 
they require a skilled team to control 
them. 

And the Holy Grail of UAV dream- 
ers? 

Nothing less than the UCAV, the 
Unmanned Combat Air Vehicle, the 
pilotless air superiority and/or ground 
attack fighter. To date it remains a 
fabulous dream and it will be for some 
time to come. Or at least it will until 
the arrival of artificial intelligence (AJ) 
and control links free of jamming or 
interference. 

The simple fact is that a human 
pilot is an extremely difficult item to 
replace. But that does not mean that 
the UAV has no place in military and 
civilian endeavours. Far from it! The 
proliferation of UAVs has reached stag- 
gering proportions, ranging in size 
from micro vehicles, with a wingspan 
of just 150mm, to the huge Global 
Hawk mentioned above. Without 
doubt, UAV technology will progress 
very quickly from here on. 

Australia, after showing the world 
how it should be done with the 
Jindivik, one of the most successful 
UAV programs the world has yet seen, 
has let matters slide and is now al- 
most totally reliant on imported UAVs 
to fill the needs of the Australian De- 
fence Forces. 


Australian UAVs 


However, in the commercial field 
there is quite a deal Australian activ- 








The original Aerosonde, an Australian-made UAV which undertook the first 





successful crossing of the Atlantic, covering some 3270km in 27 hours on just 


six litres of fuel! 


ity. Probably one of the best known 
and most successful is the Aerosonde, 
a robotic aircraft capable of fully au- 
tonomous operation over vast dis- 
tances. SILICON CHIP featured an arti- 
cle on the first successful crossing of 
the Atlantic by the Aerosonde in the 
May 1999 issue. That flight took ap- 
proximately 27 hours and covered 
some 3270km. During the flight the 
engine consumed just six litres of fuel 
for an average fuel consumption of 
1600 miles to the gallon! 





A deceptively simple-looking UAV, the Avatar electric powered glider is 
manufactured in Canberra by Codarra Advanced Systems. It is designed as a 
man-portable tactical system, with an “over the hill or look around the corner” 
capability within a localised area of interest (up to 5km). 





It was a stunning achievement and 
proved beyond a shadow of a doubt 
that the small UAV was now capable 
of major undertakings. 

Designed and built in Melbourne, 
initially as a meteorological research 
aircraft, the Aerosonde is now being 
used in an ever widening range of 
tasks. Subject to a constant program of 
upgrading, the Mark 3 Aerosonde is a 
much improved machine, featuring a 
new airframe, a more powerful fuel- 
injected engine and Low Earth Orbit 
satellite communications. 

The author was fortunate enough to 
attend a UAV conference held in Mel- 
bourne in February, during which Dr. 
Greg Holland, the CEO of Aerosonde 
Ltd, stunned those in attendance with 
a presentation of the operational ca- 
pabilities of the Mark 3. The simplic- 
ity of operation and the capability of 
this little aircraft left the audience 
“gobsmacked” (to use a phrase often 
overheard after the presentation). 
Coming straight after several presen- 
tations of extremely complex military 
UAVs, Dr Holland provided us with a 
refreshing view of a system that was 
ideally suited to small commercial op- 
erations. 

The Aerosonde has a wingspan of 
2.9m and weighs in at 13-14kg. Fitted 
with a 24cc fuel-injected engine run- 
ning on unleaded petrol, it has a speed 
range of 18-32 metres per second and 
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a climb rate of 2.5 metres per second. 
Range is 3000km and endurance 30 
hours. Operational altitude range is 
100-6000 metres. Payload is 2kg with 
a full fuel load. 

Standard instrumentation on all 
Aerosondes consists of a set of Vaisala 
RSS901 meteorological instruments 
for pressure, temperature and humid- 
ity, and a proprietary system for deter- 
mining winds. These instruments pro- 
vide information that is critical to the 
aircraft operation and valuable obser- 
vations that are fed into the global 
meteorological observation system. 

Additional instrumentation pack- 
ages in use or in development include 
still and video cameras, atmospheric 
chemistry and air pollution monitors, 
range finders, altimeters and remote 
sensing instruments for monitoring 
conditions on the Earth’s surface. As 
an example, the camera system is be- 
ing used to monitor and survey items 
as diverse as crops to Arctic ice for- 
mations. All in all, it is a very simple 
and useful UAV. 


Codarra’s Avatar 


Another deceptively simple look- 
ing UAV, manufactured in Canberra, 
Australia, by Codarra Advanced Sys- 
tems, is the Avatar CX-1 electric pow- 
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" The Prowler II 
from Aeronaut- 
ical Systems, 
claimed to be the 
next generation in 
tactical UAVs. It 
can operate over 
a 200km range 
from its base and 
is designed to give 
the latest 
information to 
front line 
elements without 
risk to aircrew. 


ered glider. Designed as a man-port- 
able tactical system, the Avatar is in- 
tended to provide the commander ofa 
small ground force (a platoon or com- 
pany) with an “over the hill or look 
around corners” capability within a 
localised area of interest (up to 5km). 

This type of UAV is particularly 


The ship is full size, the 
aircraft is not: it’s the 
Fire Scout “Vertical 
Takeoff and Landing 
Tactical Unmanned 
Aerial Vehicle” (why 
don’t they say heli- 
copter?) made by 
Northrop Grumman. 
It’s designed to supply 
navies with intelligence 
and targeting capability 
“in littoral battle space” 
(ie, close up and 
personal without the 
person!). 


useful for scouting ahead of convoys. 
There is no “area of interest” more 
demanding of prior knowledge than 
that bit of road up ahead and just 
around the corner. Controlled from 
the lead vehicle, it can look at the 
road ahead, providing up-to-the 
minute tactical information. In this 
regard, it is vitally important that the 


Aeronautical 
Systems’ “Altair”, 
an unmanned 
_ aircraft developed 
in partnership with 
NASA for scientific 
_ and commercial 
users. It features 
large payload 
capacity, 52,000ft 
ceiling and can stay 
airborne for up to 
32 hours. 








camera system can discern objects as 
small as a single man in the open or 
the number of people in a group. 

Avatar is fitted with two video cam- 
eras, one under each wing and these 
are switchable in flight to provide look- 
ahead or lateral views. They are day- 
light CCD cameras of varying focal 
lengths to provide switchable wide 
angle and zoom capability. The use of 
a thermal imager has also been inves- 
tigated. 

If you think the Avatar looks just 
like an ordinary electric-powered 
model glider then consider the fol- 
lowing illustration, involving a small 
group of personnel. They could be 
military but could just as easily be 
emergency services, law enforcement 
etc). 

The AVATAR UAV is first removed 
from its carrying container and put 
together. This is a simple exercise 





which basically requires that the wings 
and fuselage are clipped together and 
the batteries inserted. The flight path 
for reconnaissance is programmed into 
the on-board autopilot via a notebook 
computer, merely by selecting way- 
points on a digital map using a pointer. 
Altitude is also controlled by a baro- 
metric altimeter through the autopi- 
lot. 

Separate search patterns at each 
way-point can also be programmed. 
The selection of the operator’s posi- 
tion as the final way-point will ensure 
that the AVATAR returns on comple- 
tion of the flight. It is also possible to 
program events to occur at each way- 
point, such as camera on, camera off, 
etc. This assembly and programming 
procedure is expected to take no more 
than 10 minutes. 

Once programming is complete, the 
AVATAR is hand-launched. The flight 














Look! Up in the sky: is it a bird? Is it a 
plane? Is it a washing machine? No, 
it’s a tiny Micro Craft duct-fan micro 
UAV which, unlike fixed wing craft, 
has the ability to “perch and stare” 
with little chance of being seen or 
heard, even when directly overhead a 
target. 


program then takes over and auto- 
matically moves the UAV onto the 
flight path at the set altitude. Further 
investigation of objects observed dur- 
ing flight can be achieved by taking 
manual control of the UAV and flying 
it via a set of virtual reality goggles. 
On completion of any such manual 
over-ride, AVATAR can be returned 
to autopilot and it will resume the 
programmed flight path. Way-points 
may also be changed during flight. 

Images from AVATAR are currently 
received on the same notebook com- 
puter while the UAV is within line of 
sight. (Codarra are also investigating 
methods of storing imagery onboard 
when beyond line of sight, and then 
down-loading later). Images captured 
on the notebook computer are trans- 
ferred to other command systems or 
headquarters via a mobile telephone 
or other communications link, includ- 
ing being published on the Internet. 
The actual track flown by the aircraft 
is painted onto the moving map dis- 
play. 

AVATAR is a reusable platform. The 
UAV is recovered at the end of the 
sortie with a parachute and prepared 
for flight with additional batteries and 
new flight programming. 

The all-up. weight of the aircraft is 
approximately 3.5kg and wing span 





is 2.5 metres. Endurance is approxi- 
mately 20 minutes on a standard set 
of NiCd batteries and cruise speed is 
40 knots. 

Flight trials have indicated that the 
AVATAR is a very stealthy vehicle, 
almost impossible to hear when op- 
erating at about 100 metres. The use 
of electric propulsion reduces the in- 
frared signature to undetectable lev- 
els. Even when the earlier CX-1 vehi- 
cle was painted in bright colours, 
visual detection was very difficult 
when only a few hundred metres away. 

Launch, recovery and control are 
very important considerations for tac- 
tical UAVs which more often than not 
operate out of rugged, uncleared ter- 
rain. The Avatar is hand-launched and 
the onboard autopilot reduces flight 
training to minimum levels. Landing 
is usually by parachute while conven- 
tional landings require only a small 
clearing for an experienced operator. 

Keep in mind here that the CX-1 isa 
very small aeroplane with a small dia- 
meter fuselage. One wonders how the 
designers have managed to fit this level 
of sophistication into such a small 
airframe. 


Do-it-yourself UAVs 


Technology is moving fast and has 
now made the small commercial UAV 
a definite proposition. 

In fact, relatively ordinary model 
aircraft can now be effectively con- 
verted to UAV operation with a vari- 
ety of autonomous flight control mod- 
ules, some of which are pictured in 
this article. 

All of these modules are designed 
to interface into a standard model air- 
craft radio control system: the PDC10 
GPS steering unit, the PDC20 altitude 
hold and the PDC25 auto-throttle (air- 
speed) control. Each modular control 


Just some idea of the 
information available 
back on the ground can 
be gleaned from this 
screen grab of one of the 
UAV control programs 
from CDL Systems. A 
high-res location map 
(linked to GPS), video 
image from the plane 
with the target 
highlighted and complete 
flight/status information 
about the aircraft itself is 
displayed on screen in 


. = © 
real time. Sams: 





unit is designed to plug into a stand- 
ard R/C airborne system between the 
receiver and the servos. A GPS re- 
ceiver or GPS module is also required. 


PDC10 GPS steering module 


The microprocessor-based PDC10 
receives data from a handheld GPS 
receiver and converts it to an R/C servo 
position command. Your GPS receiver 
performs the navigation calculations 
and manages way-points and routes. 
Simply connect the handheld’s PC 
data cable to the PDC10 and it will 
translate the track/bearing error into a 
servo position command. The PDC10 
also corrects for cross-track error so it 
will stay on course for long distance 
navigation. It has an enable input for 
transparent pass-through control, a 
Gain adjustment and an exclusive PDC 
TRIM-MATCH feature which elimi- 
nates the need for a servo centre pot. 

So the PDC10 and a handheld GPS 
receiver are all that are needed to steer 
a boat, ground vehicle or stable air- 
craft to a way-point. Add a wing-lev- 
eller and a PDC20 altitude hold and 
you have a complete aircraft control 
system at a fraction of the cost of a 
traditional autopilot. The PDC10 is 
designed to be a functional compo- 
nent of an unmanned guidance sys- 
tem and its low cost makes it ideal for 
expendable UAVs. 

To get the modules to automatically 
take control when the R/C radio loses 
command signal, you need to use an 
R/C system such as PCM that comes 
with a built-in fail-safe (preset) fea- 
ture. The PDC modules can also be 
used with standard AM or FM (PPM) 
R/C radios but to get the units to en- 
able automatically, you will need to 
add a “missing pulse detector” (P.O.D.) 
fail-safe accessory. The type of encod- 
ing (PCM, PPM) is not relevant, only 
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the fact that the radio has a built-in fail-safe feature. 


Altitude & Air speed hold 


The PDC20 (Altitude hold) and PDC25 (Airspeed hold) 
operate as set and hold units. To program these units, the 
model is flown manually 
at the speed and altitude 
required and then each 
unit is enabled. The cur- 
rent speed and altitude 
are then stored in 
memory and remain as 
the default (fail-safe) set- 
tings. To re-program ei- 
ther speed or altitude, the 
appropriate unit is disa- 
bled and the aircraft is 
flown at the new speed 
and/or altitude and the module enabled again. Upon loss of 
signal, either accidental or deliberate, the modules will de- 
fault to the last setting. 

These two units can be a boon to pupils and instructors 
during initial flight training. Pupils have a great deal of diffi- 
culty holding the throttle lever in the mid-range setting and 
there is a tendency for the throttle to gradually be pushed to 
the full open setting, thus increasing the speed of the model to 
an uncomfortable level. The PDC25 takes care of this auto- 
matically. 

Likewise, when teaching the pupil to steer the aircraft, eleva- 
tor control can be handed over to the PDC20 which will then 
hold the aircraft at a safe altitude. This takes considerable strain 
off both the student and the instructor. 

Using the PDC10 in 
conjunction with a 
GPS receiver, a wing 
levelling unit (optical 
or gyroscopic), a PDC20 
and a PDC25 (optional), 
an aircraft can be sent 

= off on a fully automati- 
cally controlled mission to any point within range of the aircraft. 
Manual control via the transmitter is only required for take-off 
and landing. The transmitter may be switched off for the rest of 
the flight. Such a system costs in the order of $1500 - $2000. 

The PDC3200 is the command module for a more elaborate 
(and expensive, about $10,000) full autopilot system. Inputs are 
provided for two rate-based gyros, altimeter and airspeed sen- 
sors, fuel, RPM, battery voltage. Aircraft attitude and all data 
inputs are relayed to a computer ground station which displays 
the information on a cockpit like screen. GPS way-points and 
airdata (speed, altitude) settings may be updated in flight if 
required. 

This type of system is ideal for extended range missions, such 
as aerial photography, fire detection, traffic surveillance etc. Ifa 
video link is mounted in the aircraft, the PDC1200 (or 
PDC1200PAL for Australia) is a most effective method of trans- 
mitting data back to the ground station. 

The PDC1200 is a video overlay unit. In other words it can 
overlay text onto the video display as shown in one of the photos 
in this article. Here we see Compass Bearing, Airspeed, Alti- 
tude, Time, Date and Position overlaid. 

As youcan see, automatic flight systems make possible projects 
that were only dreamed about several years ago. sc 





12 SILICON CHIP 
















All the information a pilot 
would normally read from his 
instruments can be read from 
the ground. The inset at right 
shows the same information 
overlaid onto a pilots-eye 
view via an on-board camera. 


Entering “waypoints” or locations over which the 
aircraft must travel is as simple as entering their 
latitude, longitude, altitude and time. These are then 
referenced against an on-board GPS receiver. 


Likewise, the information required by the aircraft in 
“autopilot” mode is simply entered — the plane will 
then obey these commands until instructed otherwise. 








Curses - The Jaycar Catalogue is Gone 


The April issue of this magazine included a copy of the totally new 308 page 2001 
Jaycar FULL COLOUR CATALOGUE. It is crammed with hundreds of new and 
exciting products! If you only have the magazine, it means that some scoundrel 
has run Off with the catalogue. NOT TO WORRY! Simply fill in the coupon below, 
mail it to us and include $5 (cheque, money order) or phone/fax us with credit 
card details and we will post one to you. We will also include a credit note for 
lpia the catalogue for you to use towards your first purchase from the new 
Catalogue. 
ae : The 2001 Catalogue on CD-ROM will be available June 2001. Price is 
2.50. If you are near a Jaycar shop or participating dealer, you can call in and 
get a catalogue for free. You will n Vi he April Silicon Chi 
magazine with you. This offer for personal shoppers expires end May 20071. If 
ee a eid a copy of April 2001 Silicon Chip, the catalogue will cost $2.95 
OF $5 posted). 


Ring your LOCAL DEALER first, stocks of catalogues from dealers are limited. 





Guitar Tremolo Effects Unit 
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; : Heatsinks 
Ref Silicon Chip magazine April ‘01 __ Refer Silicon Chip magazine April 2001 __ Refer: silicon Chip magazine April ‘01 ea = 
Add another popular music effect —_ (exclusive to Jaycar Electronics) Due to the tremendous success of Kits & Modules 


to your repertoire. Tremolo effect Hidden pulses in video signals can cause the 1988 FM ‘Minimitter’, the Silicon 
is generated by rapidly varying the the picture to ‘jitter’ or ‘jump’ around _Chip team has refined it for an even 


volume over time. This unit fits on the TV or video projector. This low- _ etter performance. It now 
into a case, 140 x 110 x 35mm, cost kit removes these nasties and transmits stereo audio signals to a 
| _ Includes two adjustments for _—_— cleans up the video signalforamore —_Fy radio, within a range of 35 


modulation rate and depth. An LED _ stable viewing. A toggle switch allows —_ metres. You can connect your CD 
will flash at the same rate as the sharpening or softening of the picture. player (or record player) to the Mini- 


volume modulation. Please note that this project is designed jitter and then listen to your 

Kit includes Case, silk-screened to achieve stable and steady pictures favourite CD's or records anywhere 
panel, PCB, 6.35mm sockets and all for viewing and not for recording. Even inthe house, via your Walkman 
electronic components. 12VDC though this unit cancels macrovision personal portable. Also ideal for 
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ifal Set Top Box 


Digital TV in Australia: 
the picture so far! 


Digital TV broadcasts began in Australia in 
January this year in a less than auspicious 
beginning. Now set top converters from 
Thomson are available in the stores and are 
beginning to trickle out to customers. We 
decided to take a look at how it’s going. 


By LEO SIMPSON 


As a first step, we obtained a 
Thomson DTI352TH Digital Set Top 
Box which is currently stocked in the 
Dick Smith Electronics PowerHouse 
stores. This prosaically named box is 
similarly unassuming in appearance, 
considering that it houses state-of-the- 
art technology. It has a charcoal finish 
and measures 368mm wide, 70mm 


high and 225mm deep. 

Inside, it has a large double-sided 
PC board with lots of inscrutable LSI 
and surface mount chips. On the front 
panel, there is dark window for the 
remote control and a few buttons 
which let you access most of the func- 
tions via menus shown on the TV or 
video monitor’s screen. 


On the rear panel, there are input 
and output sockets for the antenna, 
two RCA sockets for the left and right 
audio outputs and two SCART sock- 
ets to allow connection to a VCR and 
TV/monitor. The accessories include 
a SCART to SCART cable and two 
SCART to three RCA sockets for the 
VCR and TV connections. 

In my situation, connection was 
easy since I have a Philips stereo TV 
with a SCART socket and I used one 
of SCART adaptor cables to connect 
the VCR. Also on the rear panel is a 2- 
pin 240VAC mains socket (the box is 
double-insulated) and an RS-232 
socket. The RS232 socket does not get 
a mention in the instruction manual 
and so we assume it is used by the 
manufacturer to set up the parameters 
for different countries. 

The 20-page manual is quite brief 


The Thomson DTI352TH Digital Set Top 





Box comes complete with an IR remote 
control and all connecting cables. The 
setup is easy, although it does take some 
time to initially scan in all the stations. 
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These two pictures dramatically demonstrate the improvement in the author’s SBS reception via the Thomson Set Top 
Box. The SBS off-air analog signal shown at left is noisy, with no colour, while the digital signal has full colour and is as 
clean as a whistle. A set top box is very effective when it comes to cleaning up off-air signals in difficult reception areas. 


but an Australian produced single- 
page instruction sheet contains 
enough info to get you started. Basi- 
cally you connect all the cables, turn 
it on and press the remote control 
buttons to bring up a number of menus 
and then you click down them as in- 
structed. Once you have gone through 
the initial setup the on-screen menus 
are more-or-less self-explanatory. 


Setting up 

The setup procedure does take quite 
a long time although you can read a 
book or have a cup of coffee (or both) 
while the machine goes through the 
full VHF & UHF tuning range (from 
45MHz to 820MHz) and verifying the 
existence of digital services. The proc- 
ess seems to take forever but is around 
30 minutes or so. 

In my case, the Thomson box an- 
nounced that 19 services had been 
found and installed: one from the 
Seven Network, four from the Nine 
Network, six from the Ten Network, 
three from ABC TV and five from SBS. 
Bewdy mate! All these extra channels 
to watch! 

From then on you can decide 
whether you want to watch the TV 
broadcasts in wide-screen (16:9), let- 
ter-box or 4:3 Pan & Scan. My TVisa 
not a wide-screen model so that rules 
out the first option and I am not keen 
on letter-box mode either so I did most 
of my watching in 4:3 pan and scan. 
Can you pan & scan? I couldn’t so that 
feature may not yet be enabled. 





The remote control is quite good 
and it allows you to control the vol- 
ume as well as channel selection. 
Other buttons allow you to bring up 
various on-screen menus which, 
among other things, allow you to dis- 
play channel and program lists (if 
available for that particular channel) 
and even to lock out individual chan- 
nels (eg, if you don’t want the kids to 
watch something). 


Reception quality 

I had a particular interest in re- 
viewing this set top box because my 
TV reception is quite variable, de- 
pending on which set of broadcast 
transmitters I use. In my exposed po- 
sition high above one of Sydney’s’ 
northern beaches I can receive signals 
from the main broadcast antennas 


This view shows 
the on-screen 
menu that comes 
up when you go to 
another channel. 
This information 
typically includes 
the name of the 
current program 
and by pressing the 
right arrow on the 
remote, you can 
also find out what’s 
on next. The 
yellow button 
brings up a list for 
that channel. 


clustered around Gore Hill or I have a 
choice of UHF translators at North 
Head or in Bouddi National Park. 
However, I particularly wanted to 
check the TV reception from the main 
broadcast towers in Sydney. Those 
signals are received by a combination 
VHF/UHF yagi antenna but we do not 
have line-of-sight reception. Conse- 
quently, while the VHF signals are 
quite strong they are subject to vary- 
ing degrees of ghosting, particularly 
on ABC channel 2. Moreover, channel 
2 is subject to varying amounts of 
local interference, some mains-borne 
due to motors and power tools and 
some due to unidentified RF sources. 
Much worse is the UHF reception 
from SBS, which is weaker since the 
beginning of DTV. In fact, with the 
antenna signal fed direct to my TV, 
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A digital set top box is very effective when it comes to eliminating ghosts, as these two shots from Ch10 demonstrate. 
The picture at left is the analog off-air signal, which shows obvious ghosting and some noise due to RF interference. By 
contrast, the digital signal at right is ghost and noise-free. 


the reception is so noisy that there is 
no colour. Feeding it via the VCR and 
then into the TV improves it to the 
point where colour is present but it is 
still noisy. So I thought that these 
signals would be a good test. And 
they were. 

In any case, while digital broad- 
casts are planned from most, if not all, 
UHF translators, they have yet to be 
announced, let alone start. So the main 
VHF broadcasts plus SBS it had to be. 


Exorcising ghosts 


In fact, all the Sydney channels in- 
cluding SBS were received completely 
noise-free and ghost-free via the Thom- 
son set-top box; clean as a whistle. So 
effective is DTV in this respect that it 
must be regarded as a very good cost- 
effective option for those whose re- 
ception is weak or plagued with 


Sydney Area Digital Broadcasts 


ghosts. The set top box is likely to be 
cheaper and much more effective than 
a major antenna installation and you 
get the other benefits of DTV as they 
are introduced. The accompanying 
photos show the dramatic improve- 
ment on SBS — it was very noisy on 
the analog signal and clean as a whis- 
tle on the digital. 

Of course, Pay TV would be an- 
other option for those who have ghost- 
ridden or weak reception. However 
my experience shows that the free-to- 
air stations are OK via Pay TV (Optus 
or Foxtel) but still not first class — low 
level ghosting is often still present! 

In other respects though, the pic- 
ture quality was a little disappoint- 
ing. It is still not quite equivalent to a 
first-class off-air broadcast or to a good 
DVD. There is not quite enough defi- 
nition or contrast — the pictures 


Identifier | Channel & Middle Frequency Transmitter Location Start Date 
Digital 7 VHF6 — 177.5MHz Artarmon 1/1/01 
Digital 9 VHF8 - 191.625MHz Willoughby 1/1/01 
Digital 10 VHF11 — 219.5MHz Artarmon 1/1/01 
Digital ABC VHF12 — 226.5MHz Gore Hill 1/1/01 
Digital SBS UHF34 - 571.5MHz Gore Hill 1/1/01 


This panel shows the transmitter frequencies and locations for the Sydney area. This 
information can be seen for all areas in Australia by going to the website www.dba.org.au/ 
reception/ This site also gives some program information. More information is available 
on the ABA site at www.aba.gov.au/what/digital/technical although it does appear that it 
has not been updated recently. Note that the new digital transmitters are in the VHF band, 
channels 6, 8, 11 & 12. So what happened about the plan to move all stations into the UHF 


band? 
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seemed a little washed out to me. The 
exception was ABC TV where the dig- 
ital picture was clearly very good — 
almost to DVD standard. 

It is also apparent that the compres- 
sion techniques do lead to some funny 
picture anomalies whereby the main 
image sometimes seems to lose defi- 
nition when there is rapid motion in- 
volved and also there are occasion- 
ally bits of the picture out of place. 

Both Channel 10 and SBS had some 
experimental HDTV broadcast signals 
on one of their channels and these 
were shown as out of sequence frames 
— quite odd to watch as it was accom- 
panied by chopped sound as well. Of 
course, there is no way of watching 
HDTV signals at present since there 
are no HDTV monitors or receivers 
available. 

Interestingly, SBS also had two for- 
eign language radio broadcasts. 


Summing up 

So far then, there is not a lot to 
excite as far as digital TV broadcasts 
are concerned. The Thomson Digital 
Set Top Box certainly works well and 
as noted above, if you are in a weak 
reception area, it may be a very effec- 
tive alternative to a bigger antenna 
installation. It also cures ghosting com- 
pletely. 

If you want more information and a 
demonstration of the Thomson Dig- 
ital Set Top Box, go to any of the Dick 
Smith Electronics PowerHouse stores. 
They can supply the unit at $698.00. 


www.siliconchip.com.au 





Troubleshooting your PC: what to do when things go wrong 
Choosing, installing and taming computer networks 
Upgrading and overclocking CPUs 

Hard disk drive upgrades, tune-ups and tips 

Windows 3.1, 95, 98 and NT tips and tricks 

The Y2K Bug - and how to swat it 

All about Linux 

And much more!!! 





You can buy excellent - and reasonably cheap - hand-held 
GPS units these days. So why would you want to add GPS to 
a PC? The applications, as they say in the classics, are 
limited only by your imagination! 


ost people are familiar with 
GPS: the Global Position- 
ing System run by the United 


States Government. It allows a GPS 
receiver to locate its position anywhere 
on the planet by analysing signals 
received from a series of orbiting sat- 
ellites. (For a more detailed explana- 
tion of GPS, see the separate panel in 
this article). 

Quite a number of hand-held re- 
ceivers are available at reasonable 
prices. These show your position as a 
latitude and longitude on an LCD rea- 
dout. They’re ideal for bushwalkers, 
hikers, etc — and fishermen love them 
because they can get back to that se- 
cret spot — exactly! 

Some of the higher end models al- 
low the position to be displayed on a 
map along with other numerous fea- 
tures. 

But what if you’d like to interface a 


GPS directly to your PC or laptop? 

Most of the cheaper hand-held units 
don’t support an external interface at 
all — or if they do, it is an expensive 
option. 

There is also the question of bat- 
tery life (which is normally quite short 
anyway). If you’d like extended log- 
ging of data, you’re up for yet another 
add-on for external power, not to men- 
tion an external antenna if it’s not 
convenient to mount the entire unit 
in a spot that gives good coverage. 

As you can imagine the task of track- 
ing and analysing signals received 
from the up-to-12 satellites that can 
be in view at a single time is quite a 
complex task. 

Fortunately quite a number of OEM 
(original equipment manufacturer) 
GPS modules are available that per- 
form most of the real work and inter- 
facing one of these modules to a PC or 


other serial device is quite easy. 

This article describes constructing 
such a unit at a cost considerably less 
than using a hand-held unit and gives 
some pointers on getting some usable 
data out of the GPS module once it’s 
built. 


Why do it? 

Linking a GPS unit to a personal 
computer is very much the doorway 
to countless other applications. 

We are not even going to try to list 
those applications but anyone who 
has ever needed to know where some- 
thing/someone was at any particular 
time, where it/they went from there, 
how long it took it/them to get there 
and so on... . they are the types of 
applications which immediately 
spring to mind. 

Having a GPS unit in your hand 
will tell you where you are (it’s great 


By PETER JOHNSON 
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The GPS interface sitting on 
the keyboard of a notebook PC. 
It’s actually upside down so 
you can see the GPS module 
itself (right side of board). The 
active antenna lead connects 
on the right side, while RS232 
data goes off to a suitable COM 
port via the socket on the left. 


if you’re lost!). Feeding that data into 
a PC then allows it to become really 
useful! 

Still not convinced? OK, here’s one 
application: rally driving. The GPS unit 
would know exactly where the vehicle 
is and, with the right software, a note- 
book PC could “tell” the driver (ie, in 
actual speech), what grade corner is 
coming up, what direction it takes, ob- 
stacles en route, etc. It would be far 
more accurate than any human naviga- 
tor and wouldn’t make “ouch” mis- 
takes! 

Another? How about delivery driv- 
ers, with all “drops” preprogrammed 
in to the notebook PC? 


Circuit description 

The circuit (Fig.1) is quite straight- 
forward as the GPS module under- 
takes most of the “real work”. All we 
require to interface it is a suitable 
power supply and a circuit to convert 
the TTL serial levels used by the board 





to the RS-232 levels used by a PC. 
REG1 is a LM-2940CT-5 linear regu- 
lar used in a standard configuration to 
provide the +5V required by the GPS 
module and active GPS antenna. Note 
that the GPS module consumes around 
250mA of current when in operation 
so if the unit is to be operated from an 
input voltage much above the 6V rec- 
ommended a heatsink will be required 













Pin Function 

1 +5V DC Active antenna power 
2 +5V DC Power input 

3 Battery backup power 

4 +3.3V DC Power input 

5 Push-button reset, active low 
6 Reserved 

7 Reserved 

8 Reserved 

9 Reserved 

10 Ground 


Table 1 - Laipac TF10 GPS Receiver Module Connections 





















to dissipate the heat. 

IC1, a MAX232, performs conver- 
sion from the TTL levels used by the 
GPS module to RS-232 levels for the 
external interface. 

As well as containing a DC-DC con- 
verter to increase the voltage levels, 
the MAX232 also provides 15kV of 
ESD (electrostatic discharge) protec- 
tion on the RS-232 interface to pro- 


Function 

11. Host serial data output A 
12 Host serial data input A 
13. Ground 

14 Aux serial data output B 
Aux serial data input B (DGPS) 
16 Ground 

17 Reserved 

18 Ground 

19 1 PPS time mark 
20 Reserved 
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TO PC SERIAL PORT 


S¢ GPS INTERFACE 


TO GPS MODULE 





Fig.1: the interface consists mainly of the MAX-232 RS-232 level converter and 
a few power supply components. Battery backup is optional, especially if the 


unit is to be continuously powered. 


vide some level of protection to the 
expensive GPS module. 

The GPS module itself plugs into 
connector J2 and performs forms the 
“brains” of the project. The board con- 
tains the RF front-end to receive the 
1.575GHz signal from the GPS satel- 
lites and an on-board RISC processor 
running at around 50MIPS to calcu- 
late time differences between the re- 
ceived satellite signals and triangu- 
late this into the latitude, longitude 
and altitude of the receiver. 

The position information and a very 
accurate time (each satellite contains 
four atomic clocks) are available 
through the serial port. 

The clock is also available as a se- 
ries of 100ms TTL pulses at pin 19 
with the time reference being the nega- 
tive edge. The time is accurate to UTC 
within +1us. 


The GPS module 


The processed data is available on 
pin 11 of the module and is sent as 
NMEA sentences. (see below) at 
4800bps with 8 data bits and no par- 
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ity. Pin-outs for the module are shown 
in Table 1. 
Configuration commands may also 





be sent to the GPS module through 
pin 12, the host serial data input, 
although for most applications 
configuring the GPS module is not 
necessary as the default power-on 
“command set” instructs the GPS to 
send all the information necessary. 

Astute readers will pick up that 
several connections on the PC board 
have been made to the reserved pins 
on the module. Why? 

While the recommended module is 
the Laipac TF10 there is somewhat of 
an industry standard known as being 
“Rockwell Compatible” and these 
modules have similar pin configura- 
tions. 

This design is capable of also work- 
ing with most of these modules, al- 
though because of the large number 
of variants it is recommended you 
carefully check the data sheets before 
using a different module with this 
project. 

For the same reason the project uses 
a double-sided PC board when single 
sided could have been used —-some 
modules have the mounting connec- 
tor reversed and require mounting on 
the top side of the PC board rather 
than the bottom. 

While modules with the connector 
pointing towards the bottom of the 
module are probably the most popu- 
lar, modules with the connector point- 
ing to towards the component side 
are quite popular with some portable 
equipment manufacturers because 


NOTE: CON2 AND GPS MODULE ARE 
MOUNTED ON UNDERSIDE OF PC BOARD 





Fig. 2: the component overlay of the double-sided PC board, from the comp- 
onent side. The blue tracks are on the component side. This board is more 
complicated than it needs to be to allow alternate GPS modules to be fitted. 














Looking straight down on the “normal” component side of this double-sided PC 
board: there’s not much to solder here so you shouldn’t have any problems. . . 


they make the design slightly more 
compact. 


Construction 


Mount the TF10 module on the bot- 
tom of the PC board! 

I hope that’s got your attention but 
if you’re an advanced constructor you 
probably often skip the assembly in- 
structions. It is the only assembly 
point that may be different to what 
you expect looking at the component 
overlay (Fig.2). 

As noted the PC board may be used 
with a variety of GPS modules, but 
the TF10 module supplied with the 
kit must be mounted so that the socket 
points towards the solder layer of the 
board, or back the front to what would 
normally be expected. 

With a TF10 module you may like 
to consider using a socket for IC2, but 
with some other modules that mount 
on top of the PC board that may not 
leave enough clearance, so check the 
physical requirements of the particu- 
lar module first. 

Other than that normal construc- 
tion methods apply. It will be easiest 
to start with the 20-pin GPS connec- 
tor first, followed by the low-profile 
passive components such as the di- 
ode and five tantalums. Follow this 
with the voltage regulator, D-9 con- 
nector, MAX232 IC and finally the 
1000uF electrolytic capacitor. 

The TF10 module may secured to 


the board using nylon spacers of 6mm 
length and 6mm diameter, along with 
four 15 x 3mm steel screws. It is rec- 
ommended however that the GPS 
board not be inserted until the testing 
procedure below has been followed. 


Testing and final assembly 


For initial testing leave the GPS 
board disconnected and apply 6-9V 
to the power connector. You will no- 





... and there’s even less on the “underside” of the board - just the GPS module 





Parts list 


PC board, 108 x 80mm, 
double sided, code RCS 
PJGPS2kK1 

Laipac TF10 GPS module, 
SMA right angle, Type 4 OEM 
connector 

20-pin (2x10) female straight 
header socket, 2mm centres 
D-9 female connector, right- 
angle PC board mounting 
3-way screw terminal, PC 
board mounting 

TO220 mounting kit 

3mm screw, 10mm long 
3mm screws, 16mm long 
3mm nuts 

6mm Nylon spacers, 6mm 
long 

PC board Nylon supports, 
20mm long 


Semiconductors 
1 LM2940T-5 low dropout 


regulator (REG1) 


1 Maxim MAX232N RS-232 


level converter (IC1) 


1 1N4004 diode (D1) 


Capacitors 
1 1000uF 16VW electrolytic 


(C1) 


1 0.22uF 10VW tantalum (C2) 
4 1uF 16VW tantalum (C3-6) 





Z-LLOLE-WLOSOS 


(DUA YON LUN UE 





which plugs into the socket you previously soldered underneath. 
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Table 2 - Example data received from GPS module 


: $GPRMC,040055.999,4,4250.5522,S, 1471 8.4910,E,0.08,143.68,060101,,°11 
$GPGGA,040055.999,4250.5522,S,14718.4910,E, 1,08, 1.3,58.9,M,,,,0000*25 


-$GPGLL,4250.5522,S,14718.4910,E,040055.999,A*20 
$GPGSA,A,3,21,29,15,14,25,11,03,31,,,,,2.7,1.3,2.3°3B 


 $GPGSV,3, 1,09,29,85,066,47,21,57,118,48,14,52,126,44,15,37,041,47*73 
$GPGSV,3,2,09,31,31,278,46,11,30,231,47,03,20,325,48,25,13,010,44*73 


$GPGSV,3,3,09,23,12,097,*4C 
$GPVTG, 143.68,T,,M,0.08,N,0.1,K*61 


See Table 3 below for an example of interpreting the “GPRMC” sentence from 
the receiver that contains the time and position information. The example data 


is as per the first line shown above. 


tice on the component overlay there 
are two power connections, +6V DC 
and battery backup. 

The battery backup is optional and 
may be connected to a 3V battery to 
save the GPS almanac while the main 
power is off. This allows the unit to 
perform a quicker “warm start” when 
power is applied because the unit will 
have an idea where the satellites 
should be. 

Battery backup is not necessary if 
you plan to have the main power 
source available constantly. 

Use a multimeter to check that the 
voltage between pin 15 (GND) and 
pin 16 (Vcc) of IC1 is 5V (+0.25V), to 
confirm that the voltage regulator is 
operating correctly. 

Once this has been confirmed give 
the board a quick check for any shorted 
tracks, install the GPS module and 
attempt to use the module as described 
below. 

If at any stage you’re unsure if the 
GPS module is operating correctly you 
can perform a “loop-back” test by re- 
moving the GPS module and insert- 
ing a piece of wire between pins 11 & 
12 on the socket. 

This will cause data received from 
the serial port to be sent back through 
the MAX232 chip to the serial port. 
You should be able to connect to the 
serial port with a communications pro- 
gram, such as HyperTerminal, and see 
that characters typed are received back. 

Characters being echoed back 
should cease once the link is removed, 
otherwise you either have a short on 
the PC board or in the serial cable. 
This will confirm that the RS-232 con- 
verter is operating and the cable is 
connected to your PC correctly, al- 
though it will not help check the com- 
munications parameters are set cor- 
rectly. 
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The active antenna 


The recommended antenna is sup- 
plied with a 5m cable, making it more 
than long enough to reach, for exam- 
ple, a vehicle roof. 

Speaking of that, best performance 
will be achieved if the antenna is 
mounted on a horizontal metal sur- 
face (such as a vehicle roof) to act as a 
ground plane. In fact, the antenna has 
a magnetic base to make mounting on 
a vehicle very easy. 

If you cannot mount it on a ground 
plane you will probably still get ad- 
equate signal but it will take longer to 


Table 3 - Interpreting the GPRMC sentence 


DESCRIPTION 


Defines this record as “recommended minimum GPS data”. 





UTC time in format hhmmss.sss. 
The example record was received at 04:00:55 UTC (+99ms). 





“A” indicates valid position calculated, 
“Y” indicates invalid position. 





Latitude in format ddmm.mmmm. 

To convert to the more common degrees, minutes 
seconds (°, | ') format multiply the decimal part 
(0.5522) by 60 to get the seconds component. 
The example is 42°, 50’, 33° 





S indicates south of the equator; N is north of the equator. 





Longitude in format dddmm.mmmm. 
Convert as for latitude giving 147°, 18' 29" 





E indicates east of the meridian, W indicates west. 





Speed over ground in knots. 
Multiply by 1.852 to get kilometres per hour. 





Course over ground in degrees. 
Only accurate when the receiver is moving so bearing 
can be calculated from previous position. 





UTC date in format DDMMYY, 
The example is 6-Jan-2007. 





Magnetic variation. 
Not provided by TF10. 





Checksum of the message in hexadecimal. 
/t is the 8-bit exclusive-OR of all characters between 
the “$” and “*” delimiters. 





Line is terminated with a carriage return/line feed 
combination. 














Above is the recommended active GPS antenna, available from CommLink 


Solutions. Inset at right is the antenna from the opposite side. 


initialise and the chances of errors in 
the data are higher. 

Regardless of whether it is moun- 
ted on a ground plane or not, the 
antenna needs to be able to “see” a 
significant proportion of the sky with 
minimal obstruction from buildings, 
etc — if it cannot see the sky, it cannot 
see the satellites which it needs to 
receive data from. 

As arule of thumb, for best perform- 
ance at least a third of the sky should be 
visible from the location you mount 
the antenna. That’s not to say it won’t 
work indoors — it possibly will, as long 
as you don’t have a metal roof or 
metallised insulation blocking the in- 
coming signals. 

And note that if you move the an- 
tenna from one place to another with- 
out it being turned on, it may take a 
few minutes to store a new almanac 
and therefore allow valid data to be 
received. During this time you will 
receive only a series of zeros for lati- 





[fiorou. Soea arses. sre zane 
Porscaan anism n sitios 





tude and longitude. 


Connecting to the computer 


The female D-9 connector on the 
board is configured as a DTE (data 
terminal equipment). This means the 
unit can be connected directly to the 
serial port on a PC with a straight- 
through cable. 

Operation of the board with a mo- 
dem will require a male-male null 
modem cable. 

Data is sent at 4800bps with 8 data 
bits and no parity and can be received 
with any terminal emulator program 
such as HyperTerminal supplied with 
Windows. 

Once the board is connected, pow- 
ered up and the COM port selected 
you should see data being received. 
For a while it looks like gobblede- 
gook then, as the antenna almanac 
builds, invalid data (0’s for latitude 
and longitude) and finally, after per- 
haps a minute or so, (maybe more if it 


_ Screen grab from the 
_ author’s “GPSDiag” 
software showing data 
coming in from eleven 
satellites but only nine 


a RR AUR ee oat _ are used (data quality 


of others is too low). 
As the module needs 

| only three data for an 
initial fix and one 
thereafter, the 
positional data 
(151°18'13.938" E, 
33°40'28.56" S) and 
other information here 
would be regarded as 


= eeesaeeen extremely accurate. 





Table 4 - Free/shareware 
GPS software on the Internet 


commlinx.com.au/gps_diag.him 
Name: GPSDiag 

Software written by the author us- 
ing Borland Delphi that shows posi- 
tion information received from the 
module along with other informa- 
tion such as speed, altitude, satel- 
lite positions and signal strength. It 
also displays the raw data received 
and is mainly intended as a diag- 
nostic too] to get started. 


iliketheinternet.com/gps.html 
Name: NMEAgent 

Somewhat similar to the above but 
also allows gathering and averaging 
of positions over a long period to 
obtain a very accurate position of a 
fixed location. 


maptrax.com.au/freestuff/ 
Name: Trax 2.2 
Australian-produced GPS map- 
ping software that is easy to use and 
provides a map of Australia as part 
of the installation. The map pro- 
vided doesn’t contain a lot of detail 
but more detailed maps may be pur- 
chased. The software is fairly lim- 
ited but it is an ideal starting point, 
being very easy to install and use. 


gpsu.co.uk/index.html! 
Name: GPS Utility 

When you want to get into the 
real stuff and start plotting your po- 
sitions on a map, this seems to be 
the best package around. The free 
download has some limitations but 
at $US40 for the registered version 
it is excellent value for money and 
this package is much easier to set- 
up and use than others that provide 
as many features. It also works with 
a wide variety of maps and you can 
“register” your own bitmap, TIF and 
JPEG files by providing the known 
latitude and longitude of a few 
points on the map. 


diku.dk/users/elgaard/eps/index. 
html Name: EPS — The Elgaard 
Positioning System 

A Java-based GPS and mapping 
system. For those into Java this will 
provide an excellent starting point 
for other projects but probably won't 
be easy to follow for Java novices. 
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is the first time the unit has been 
turned on) data that looks something 
similar to that in Table 2 (and the 
screen grab overleaf). 


The NMEA standard 


Confused? Those familiar with GPS 
will immediately recognise the data 
in Table 2 as NMEA sentences. 

This is the standard for GPS com- 
munications devised by the National 
Marine Electronics Association and 
is the universal standard describing 
how GPS devices should send data to 
a host, such as your PC. 

The complete NMEA specification 
actually covers quite a range of ma- 
rine related devices and as the docu- 
ment is copyright it must be pur- 
chased from the NMEA. 

Fortunately many freely available 
sources describe the sentences that 
relate to GPS and such information is 
widely available on the Internet. 

Try using your favourite Internet 
search page for the terms “NMEA” and 
“GPS” or alternatively the Internet site 
http://commlinx.com. au/ 
NMEA_GPS.htm contains a good over- 
view and examples of the sentences 
you'll most likely want to interpret. 

Those who don’t feel confident read- 
ing the NMEA specification and writ- 
ing code to communicate with the mod- 
ule needn’t feel intimidated. The ‘net 
provides a plentiful source of “ready- 
to-go” solutions forGPS. 

A few pointers to get you started are 
shown in Table 4 and in the refer- 
ences. 
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These two screen grabs are from the “TRAX 2.2” 
software (see overleaf). First screen actually 
shows the whole of Australia with Sydney 
targeted as our location (gee, just as well it got 
that right!). The black crosshairs and red 
concentric circles mark our position, while the 
blue arrow shows our “course” (obviously 
invalid ’cos our office isn’t moving — we hope!) 
The second screen shows the only level of zoom 
possible with this demo software (yep, we're still 
in Sydney) but if we wanted purchased more 
maps, it could go down to street level. The 
camera images on the map below, by the way, 
show red light and fixed speed camera locations 
— your PC can even give you a voice warning as 
you approach these when mobile! 








References 


The NMEA 0183 Standard for Inter- 
facing Marine Electronics Devices. 
Published by NMEA, PO Box 3435, 
New Bern, NC 28564-3435, USA. 
http://www.nmea.org 

TF10 Reference Guide. Available 


from Laipac Technology Inc, 105 West 
Beaver Creek Road Unit 207, Rich- 
mond Hill, Ontario L4B 1C6, Canada. 
http://www. laipac.com 

Peter Bennett’s GPS and NMEA Site. 
http://www.vancouver- 
webpages.com/peter/ 


Wheredyageddit? 

CommLinx Solutions is the Australian distributor for Laipac GPS & Te- 
lephony products. The TF10 OEM GPS module is priced at $176 including 
GST. A suitable active GPS antenna with 2-metre lead and SMA connector is 
$49.95 including GST. A complete kit of components (not including antenna) is 
available for $247.50 including GST. See hitp://commlinx.com.au/products.htm 
for more details, fax orders to (03) 6273-5227 or write to CommLinx Solutions, 


9 Wattle Avenue, Lutana, Tas, 7009. 

The 20-pin OEM connector is also available from CommLinx Solutions for 
$5.00 including GST or can be obtained from Farnell electronics, part number 
511407. Farnell orders can be placed at http://www.farnell.com.au or by calling 
1300 361 005. 

The PC board is produced by RCS Radio and is available as PCB 4981s. All 
other components are available from retail electronics distributors. 

















Giova! Bostioning Gyseen. 


GPS was originally a military system. Initially four 

NAVSTAR satellites, the first launched in 1978, 
formed the backbone of the system. As satellites go, they 
aren't very big: about 1.5m wide and 5m long. In orbit 
(17,450km out), they weigh only 850kg. 

Each satellite contains four extremely accurate atomic 
clocks (one second in three million years!). This time 
information and satellite identification is transmitted on 
two L-band carriers around 1.575GHz. 

Today there are 24 of these satellites which provide 
coverage to every point on the planet. At least three 
satellites would normally be “visible” from anywhere; more 
important areas have up to twelve satellites available from 
which to obtain data. 

Because the exact position of each satellite is known at 
any instant in time, a GPS receiver on the ground (or in 
the air, or at sea) can work out precisely how far away that 
satellite is by comparing the time-stamped transmitted 
signal to the time it actually received that signal. 

Doing the same thing with the signal from a second 
satellite enables the GPS receiver to determine its posi- 
tion between the two. Adding a third signal enables a 
location to be established; ie, a three-dimensional “fix”. 

And adding a fourth signal (or more) enables errors to 
be virtually eliminated, giving even more accuracy. 


i ike many of today’s technology breakthroughs, 


Design accuracy is within 30 metres of true 
position. Until last year, accuracy for “normal” 
users was only 100m because of “selective 
availability” or SA errors, deliberately introduced 
into the system to make it more difficult for 
non-friendly armed forces to use. 

But former US President 
Clinton ordered SA be re- 
moved on 1st May 2000, to 
allow all users access to the 
military-precision signal. \ 

Achieved accuracy is usu- 
ally better than 30m — many 
vehicle identification and 


| 
{ 


featureless desert and often in blinding sandstorms. In 
fact, GPS has been credited with having a decisive role in 
the UN forces’ success. 

Most of today’s GPS receivers require an initial “fix” 
from no more than three satellites to establish their posi- 
tion — the Laipac TF10 module used in this project is one 
such device. Once the signal is received and position 
determined, it can keep accurate readings using only one 
satellite. Therefore it is ideal in very poor signal areas. 

It can take almost a minute to receive and analyse 
enough signals to determine position from a “cold start”. 
Once the receiver knows where it is, a “hot start” gives a 

position in about eight seconds. While operating, 
the information is updated about every 100ms. 
The output from the module is data in the 
form of NMEA-0183 sentences. NMEA 
stands for the National Marine Elec- 
tronics Association and has become 
the standard for all GPS data out- 
put. An NMEA sentence contains 
an address field, a data field and 

a checksum. 

Within the data field can be 
such information as latitude and 
longitude, north or south of equa- 
tor, east or west of 0° meridian, 
speed over ground in knots, 





tracking systems claim to be 
able to show on which side of 
a road a vehicle is travelling 
or parked — an accuracy of at 
least 10m or even better. 
That’s not too bad from 
17,450km away! 

The GPS system is fairly 
unaffected by weather; rain 
and cloud generally have lit- 
tle impact but wet foliage can 
cause problems. During the 
“Desert Storm” war in the Mid- 
dle East ten years ago, GPS 
was used extensively to ob- 
tain positions in completely 


Basic Positioning (simplified to one plane only): 
if the GPS receiver (at point A) knows it is a 
certain time away from the red satellite, it must 
be somewhere on the red circle. Similarly, if it 
also knows it is a certain time away from the 
blue satellite, it can only be where the red and 
blue circles intersect (points A & C). If a third 
(green) satellite is added, it can only be at point 
A. Once it knows it is at point A, even if the 
GPS receiver temporarily loses data from one 
or two satellites it knows it cannot be at points 
B, C or D so it takes its data from one satellite 
and works with that data until another comes 
into view. In the real GPS world, all of the 
circles are actually spheres, so the system 
operates in all three dimensions and can 
therefore give height. 


course over ground in degrees 
true, the date and time, and 
whether the data is vaild or not. 

By the way, the reason that the 
exact positions of the GPS satel- 
lites is always known is that they 
themselves use signals from the 
other satellites to exactly deter- 
mine their own position. 

And it’s not only the US which 
has GPS satellites — in 1982, the 
Russians launched their own sys- 
tem called GLONASS. Some 
newer GPS receivers can operate 
using both NAVSTAR- and 
GLONASS. sc 
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Where do you go for 
the latest new releases? 





LOW, 


LOW ™) 


COMPONENT PRICES! 


1/4W Carbonfilm Resistors 
1/4W Metalfilm Resistors 
'hW Carbonfilm Resistors 
IW Carbonfilm Resistors 
5W Wirewound Resistors 
16mm Potentiometers 
24mm Potentiometers 


GREAT SOUND 
STEREO SPEAKER 
MANUAL 





Don't 
snd What to Do Whe They 





Bt 


How Electronic 
Things Work 


With this fully illustrated, 
simple-to-use guide, you 
will get a grasp on the 
workings of the electronic 
world and even learn to 
make your own repairs. 
Learn to fix TVs, VCRs, 
radios, PCs, printers, 
telephones, camcorders 
and much more. 

B 1755 


| p49” 


FRE 


Great Sound 
Stereo Speaker 
Manual 2nd Edition 
Make your own speakers 
from the ground up. Features 
six complete projects and 
puts equipment-enhancing 
and computer-aided design 
techniques within reach of 
any hobbyist or audiophile. 
Includes a CD-ROM that 
features files for all project 
drivers, system design 
software, and more. 


_ 81265 $ 80 
569 


Five Piece Plier and Cutter Set 
A bargain-priced set of five spring-loaded, 


polished-steel pliers. and nippers for general hobby 
use. Includes 110mm end'nipper, | 5mm diagonal 
nipper, 125mm bent-nose, 130mm long-nose, 


and 130mm flat-nose pliers. 
$9) p50 


13580 





That’s where you go! 








2¢ each 

4¢ each 

6¢ each 

10¢ each 

30¢ each 

$1.75 each 
$1.85each From 





HIGH-POWER 
AUDIO AMPLIFIER 
CONSTRUCTION 
MANUAL 


Audio Amplifier 
Construction 
Manual 

Ideal for audiophiles, 
electronics hobbyists, 
and audio engineers, 
here is the ultimate audio 
amplifier dream-to-reality 
book, giving you leading-edge 
electronics tools for designing 
every detail of a superior 
high-power amplifier. 


B 1258 mn 
ED wo ttnk 


AW $8470 


Remote Keypad 

A remote keypad for the L 5189 
Eight-Zone Alarm System, giving 
independent remote access to the 
control panel. With a low profile 
and slim housing, this unit 


is tamper-proof. $ 7 é y | » 


15289 
5 Way SurgeArrest Powerboard 
SurgeArrest provides more features, performance and value 
than any other same-class stirge suppressor. This 5 way powerboard 
is designed for multimedia applications and desktop systems 
including computers, monitors etc. 


M 7230 






Y Immobiliser 


Immobilise your car before a thief does. This microprocessor controlled 
system uses code hopping technology (Anti-Scanning, Anti-Code Grabbing) 
and comes with 2 solid state remote controls, visual arming and disarming 
via blinkers, central locking, ultra-bright red flashing LED light 


and personal panic button via remote controls, $ : 5 


CCTV Alarm | ri) / 
Warning Sticker 


Ideal for house windows to give the illusion that 


%3 


a CCTV system is installed. 
Size: 70mm x 50mm 


5316 






PV $7880 fal Me 


5 Way Surge and Phone Arrest 


SurgeArrest features with added phone protection. 


M7231 nw $980 


www.dse.com.au 











Where do you go for 


the hottest kits around? 





Electric Fence 
Voltage Tester 


Test range from |.8kV.up to 
|OkV. Supplied with neon, 
case, front panel label, and 

ELE 


FENCE 
all' components. VOLTAGE TESTER 
K3011 sen coarseness 

5 9] % Fey 
oo: 
ping humb on control, adyes! wn 
$Q75 OFF on ights than read vollage 20 scale 
ETD May’ 
—— May 99 —, 


HOT 


SILICON 
CHIP 





STEREO FM 
TRANSMITTER 








EF =a 
ma 









- gs y FM Stereo Transmitter 
ESR/Low Ohm Meter Connect this transmitter ‘to your hi-fi-and listen 
f : d to your favourite music using your personal 
ae _ Measures the equivalent series resistance (ESR) stereo cassette recorder or. FM headset radio. 
piers: in capacitor. which is often difficult to check Supplied with components, hardware, case 
ybug with capacitance meters. ‘ : : 


and front panel label, 


Power Plant Tsoi J —~y K 7204 K 5004 


4Ex) Jan %6 $69°° HE oct'ss $9980 


SY od = 01.) BO) 
THE MONTH! 


The Power Plant 
will continually rotate, 
looking for the brightest 
light source that it can find, 
much like a natural flower 
rotates to face the sun. 
Supplied with PCBs, solar 
panels, motor, 
and all necessary 
components 

_ and hardware. 













Ves 


Message Recorder 
With 16 seconds of recording time, you can 
record up to eight short messages or sounds. D) 


This kit is supplied with a PCB, components, 2 . 
anda programmed microcontroller chip. ISW Brick Amp Kit 
A compact unit which delivers 15 Watts per 





K 5019 





such as rear or centre speakers to your home 


$26 73 theatre setup. Supplied with pre-punched case, 
- . % front panel label, PCB and all $ 
Ch components. 59 


K 5609 
En) Jun’99 


En) Feb °95 SAVE $30 channel in stereo. Allows you to.add extra channels 





Light Organ Mini Kit 

Make lamps flash to the rhythm of music. 

This kit operates at a safe, low-voltage level, . 
and features an optically isolated speaker input 

and adjustable sensitivity. Supplied Roulette Wheel 
with PCB and all required 


re) Just like running your own mini casino! 
components. $10” § @] Yo Supplied with PCB, mini speaker, switches, 


K 1333 and all neccessary components. 
Power source required: 9V battery 
(not included). 


k 2804 $3475 


Direct Link is equipped with the service centre to supply you with a hassle free delivery 


y) kK direct to your door. PHONE 1300 366 644. place your order. 


Availability: Our kits consist: of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes problems can arise in obtaining all of the parts. 
This means there is a'slight chance that availability may be-delayed. Rainchecks are available, however if you'd like to. check beforehand, please don't hesitate to contact your local store. Offers expire 30/4/2001. 
*Limited stock All stocks marked clearance, limited or with an‘*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. Offers valid for the calendar month. of April.2001. 


HIGH-Q. 


vellemen- kil! 
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Where do you go for 


great savings? 






Quality Utility Knife 
With Snap-off Blades 

This handy knife contains a snap-off 
replaceable blade and comes with a 
safety blade lock plus a comfortably 


—_ 

s==z Soldering Iron 
Heats up in a fast six seconds! 140W 
capacity, manual temperature control, 
auto-off function and long 
stainless-steel barrel. Requires 















approx. 3-5V at 30A. T 1605 SAVE sized grip for accurate work. 
ICLEARANCE!| $33 gas 
Complete with 


YS 348°. 


AVAILABLE (3491435 AND diPRRBlink ony & amy acres eet. 
Ultimate Developer’s PCB Pack = Fe 


Includes U.V. exposure box, bubble etch tank,.ferfic 
chloride, blank PCBs (standard and pre-sénsitised) 
and various PCB preparation artwOrk. 


CK spare tip and element. 
Capacitor Code & Deluxe Butane 
Conversion Chart Blowtorch 


A cross-reference used With piezo electronic ignition 
in identifying capacitor and desk stand. Uses high 
values. A2-sized poster capacity, storage tank for long 





N 5600 B 1004 operating times. 
$ SAVE T 1415 
129 $i 10.94 $450 $2.45 $4,929 $30 
Category 5 
Blue Cable £ 


8 Conductor (4 pair) 
Indoor Communications 
cable with nominal 
100o0hm impedance, 
suitable for “patching” 
applications in data 
networks. 305m box. 


=e MITSUBISHI $200 —ittninkco i 2se $80 





24 Hour Time lapse VCR Austel. CCL No: A94/CAI0205 Fog Machine 
This time-lapse VCR is designed for industrial, educational ATURE SUERTE A sensational idea for making a party or a disco 
and security recording. Playback frame-by-frame and Pa SE just like a night club. Simple to use, just fill with 
record over 12/24 hours. Powerful surveillance for banks SAVE fog juice and let the party begin. 
etc or a time lapse tool for observation (ie plant growth). 6 Way Surge Powerboard 50% With remote control. «gaye $ 
1 5846 Three metal oxide varistors (MOVs) M 7230 $50 i y } 
Re $93 ¢ provide protection. Features an on/off switch. Fog Juice "6000 $9.98 
AVAILABLE @4°'14.3 ann direct: link onty M 7884 
rat es $1679 Fluid Level Monitor Security Security Sensor 
Indicates viaa red LED © Door Latch Pressure Mat 
whether your car’s A door release This normally open (N.O.) 
windscreen wiper fluid mechanism designed _ pressure mat-with 700mm 
SAVE is low or not..It reminds —_to-be used with of cable is almost 
32.47 you to fill up your security systems. impossible to detect. 


windscreen wiper. fluid 1.5809 Size: 790 x 540mm. 
before you run-out. — 


Power Inverter 12V 4A RMS ey 1 20, a 51634 Ve 





Plugs into the cigarette socket of your car Battery Charger 
to.provide a 230 Volt AC power for most Get the most out of your batteries! % 0 
4 








gra allt Gr ae for smaller Features short circuit protection. $ 71 = apt 
s, s etc to be use M9805 
in remote locations. 399 $1984 $29.08 
M 5100. 
Ee =) Assorted 
MIXED VCR E-RINGS MIXED VCR MIXED VCR ‘Assored Video Drive Ba 
MIXED VCR PARTS fl AND WASHERS TENSION SPRINGS COMPRESSION SPRINGS : emer vice? Drive 
PROFESSIONAL & ENTHUSIAST elts 
240 pieces Ana 28, es 20 tension Sr TTY E ae 
 Assomr including &&é@ ened & é ee springs in & € € © sGeonsdion ¥- De aneca 
+7 e-clips, SEE @ pieces. Cae 4 ) five sizes. springs in eas 
washers, : H 1671 sp | 100 pieces € € five sizes. | ; 
screws & & = & YS ( » ) in total. é & é é 80 pieces FEMS 
and springs. @ @@ @ @ G Pi) H1677 ; & S F in total. 





HT 1670 S OE ee cave ot ose oe 7I $y g25 
sg" "88 70 Ge sgn EB )sgn MOM sy 


*Limited stock All:stocks marked clearance, limited or with an “*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. Offers valid for the calendar month of April 200.1. 
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Where do you go for 
the hottest prices? 





13.8V 1.54 





28-0-28V 2A = Multitap 18V 16.7A 25-0-25V 9.0V AC IA 
Transformer _—‘12-30V 2A Transformer 60VA Adaptor Power Supply 
Dimensions: Transformer Dimensions: AC power adaptor A regulated supply with screw 
80 x 96 x 74mm. Dimensions: 114x 95 x 95mm. . Transformer supplied with a terminals for easy connection. 
Terminations: 66 x 79 x 69mm Terminations: Dimensions: 5.5mm x 2.1mm plug. Ideal for CBs, car stereos, and 
flying leads. ontinetones a flying leads. rabid preg M 9823 small.amateur transceivers. 
ple pai. solder lugs. SAVE a SAVE solder lugs. SAVE SAVE eeavioona tyne AVE 
50% M 1991 50% 50% = weee0 50% $5 hpbeee : 50% 
* LIMITED ‘* LIMITED ‘x LIMITED 
5P5°7 HOP SPT FC sec’ SBT rece | SABI" ocx 
§ YN Speaker 
Taperwire 
Ulera-thin Taperwine’ ena rn ree 





SAVE 
$50 


200A AC 


Electrical Tester 

A high quality, compact digital 
electrical tester that is ideal for 
checking current, voltage, resistance 
and continuity. This unit has an open 
clamp to easily make measurements 
in almost any electrical environment. 
01495 


12 MONTH WARRANTY 


98 





PHONE, FAX & MAIL ORDERS 





1000 Amp AC/DC 
True RMS Digital 
Clamp Meter 


4000 Count LCD, Bargraph display, 
Data hold, min/max/peak hold and 
auto power off. 

Safety rated CAT II! 1000V 
Specifications: 

*DCV to 1000V. 

*ACV to 750V. 

*DC/ACA: to 000A. 

* Resistance to 40MQ, Capacitance 
to 40uF and Frequency to 400kHz. 


"3298 





ean 
ree. 


PHONE: | 300 366 644 (Local Call Charge) FAX: (02) 9395 1155 


MAIL: 


DICK SMITH ELECTRONICS, Direct Link Reply Paid 160, 


PO Box 321, North Ryde NSW 1670 (No Stamp Required) 
Please add postage (up to 5kg) to your order, as follows: 


* $4.00 ($1 Up To $50) * $7.50 ($51 Up To $100) * $9.00 ($10! Up To $500) * 11.00 (over $500) 
(quote available for air/road freight or if over 5kg) 
email: directlink@dse.com.au (enquiries only) 
Major Credit Cards Accepted + Gift Vouchers Available 


*Limited stock All-stocks marked clearance, limited or with an ‘** may not be available in all'stores or via Direct Link. Rainchecks do not apply. Offers valid for the calendar month of April 2001. 


www.dse.com.au 
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Handheld Scope 


The HPSS Scope is a complete 
portable oscilloscope at the size 

and cost of a good multimeter. 

Its high sensitivity — down to 5mV/div 
and extended scope functions make 
this unit ideal for hobby, audio, 
automotive and service and 
development purposes. With its ultra 
fast auto-setup, provided by a state- 
of-the-art 20MHz RISC processor, 
measurement couldn't be easier. 
Comes complete with protective 
carry case, test leads and 


instruction manual. $9 9 9 


Q 1801 











INVISIBLE UNDER PAINT ANO WALLPAPER, 


MODEL 21eMaT-16 2 CONNECTORS 
$8 OAUOE Serr Wine. 


speaker cable 
with adhesive 
backing. Ideal for 
running under 
carpets. 5m Pack. 
W 2610 


$15 sia 


LIMITED STOCK 


Fume Extractor/Filter 

An affordable extractor/filter for reducing 
the fumes generated while soldering. 

With a strong metal case, this 240 Volt 
mains-powered unit is placed next to 

the soldering activity where it draws fumes 
through a dense carbon filter and directs 
them elsewhere. 
Supplied with 
two filters 
and IEC-style 
mains lead, 
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| NEW STORES AND RELOCATIONS 


MARION (SA) 


Shop 1052/3 Westfield Marion, 297, Diagonal Road, Oaklands Park. Ph: (08)8377 3733 


TUGGERAH (NSW) 


Shop 1071 Westfield Shoppingtown, Cobbs Road. 


STRATHPINE (QLD) 
Shop 66/67 Westfield Shoppingtown. 


Shop 162/163 Block K Warringah Mall. 


EPPING (VIC) 
560-602 High Street, Epping. 





DIC 


Ph: (02)4353 2323 


Ph: (07) 3881 3199 


WARRINGAH MALL POWERHOUSE (NSW) 


Ph: (02) 9905 2088 


Ph: (03) 9408 4866 
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An Easy-To-Build Video Stabiliser 


Do the pictures on your TV or video projector 
jitter and jump around when you’re trying to 
watch a movie on VHS or DVD? This is usually 
caused by the hidden pulses that are added to a 
lot of pre-recorded video software, to prevent 
illicit copying. Here’s a low cost circuit that 
removes most of these nasties, cleaning up the 
video for more stable viewing. 
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of pre-recorded video software is “copy pro- 

tected”, to stop people from making their own 
pirate copies. In principle that’s fair enough, too — 
having spent millions of bucks making a movie, the 
producers are entitled to get a fair return on their invest- 
ment. 

What complicates the situation is that the system 
that’s used to prevent copying involves adding extra 
“dancing pulses” to the normal video signal. Unfortu- 
nately, this can stop quite a few TV sets and projectors 
from displaying a steady picture during legitimate view- 
ing. 

In particular, the extra pulses can cause problems 
with large-screen TVs that display the picture at 100 
fields per second (100Hz) to reduce flicker and also 
with projectors that perform line and pixel doubling to 
improve picture clarity. They can cause problems with 
older conventional TV sets, too. 

If you have one of these sets or projectors, often the 
only way to get a steady picture is to somehow remove 
those extra pulses. The idea is to “clean up” the video 
and let the set’s sync circuitry do its normal job without 
interference. And that’s exactly what this little project 
is designed to do. 

Note that once the offending pulses are removed, it 
may also become possible to record the video. However, 
we want to stress that this project is NOT designed to 
allow recording — it’s intended purely to allow you to 
achieve stable and steady pictures for viewing. It is 
illegal to record copyright material and there are heavy 
penalties for doing this. We must therefore warn you 
specifically against using the project to do so. 

As well as removing most of the copy protection 
pulses, Dr Video also allows you to apply a small 
amount of high-frequency boost to the video, to 
“sharpen” the picture a little when you’re watching 
movies on older VHS tapes (which are often a little 
“soft”). However, you can switch off this sharpening 
when it’s not needed — when you're watching DVDs, for 
example (these are usually quite sharp enough already). 

Dr Video is housed in a compact low-profile instru- 
ment box, and runs from a nominal 12V DC source — 
such as a battery or plugpack. You should also be able to 
build it for considerably less than other stabilisers. 


y OU’RE PROBABLY AWARE that nowadays a lot 


How it works 


Before we look at the circuit diagram, it may help if 1 
explain a little about the copy protection pulses we’re 
trying to remove. By the way, we're talking here about 
the pulses added to video signals in the Macrovision 
copy protection system, as this is the one most com- 
monly used. 

To thwart illicit recording, the Macrovision system 
adds three main sets of pulses to the video signal — two 
of them essentially combined. First, there’s the “danc- 
ing” pulses, which are added to as many as 14 of the 
normally “black” lines which follow the vertical sync 
pulse “block”, in the vertical blanking interval (VBI). 
This is a group of lines that correspond to the vertical 
retrace time, when the scanning electron beam in the 
picture tube is being returned from the bottom of the 
screen back to the top, to begin the next video field. 





Fig.1: this scope a shows the extra sync & “dancing” 
pulses (righthand end of top trace) that are added following 
the vertical sync block. These pulses constantly change 


amplitude. 





Fig.2: a hese “up of the “fake” sync and dancing pulses on 
one of the lines in the vertical blanking interval. 


“Advanced Trigger Menu 
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Fig.3: as end of field (EOF) pulses consist of a series of 
narrow positive pulses that are added to the lines at the very 


bottom of the picture. 
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Fig.4 (left): the circuit diagram for the 
Dr Video. Sync separator IC4 and its 
associated circuits generate gating 
signals which operate CMOS switches 
1C2c and IC2d, to strip off any extra 
sync and dancing pulses present on 
the vertical blanking interval lines. 


To each of these 14 or so VBI lines, 
the Macrovision system adds as many 
as seven extra “fake” horizontal sync 
pulses, each of which is immediately 
followed by a short “fake video bar” 
pulse — which can have an amplitude 
anywhere between black and peak 
white. And it’s these “fake video bar” 
pulses which slowly vary up and 
down in amplitude or “dance”, usu- 
ally in two or three groups. 

Figs.1 & 2 show the details of this. 
The top trace in Fig.1 shows the groups 
of pulses on eight lines after the verti- 
cal sync block, while Fig.2 is a close- 
up of the pulses on one line. 

In theory, these VBI pulses shouldn’t 
upset the operation of the sync sepa- 
rator circuit in a TV or projector — but 
they are intended to play havoc with 
the sync locking servo and recording 
level AGC circuitry of a video recorder. 
In particular, the extra sync pulses 
muck up the sync locking, while the 
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“dancing video bars” fool the record- 
er’s AGC circuitry into varying the 
recording gain up and down to com- 
pensate. All of which they indeed do 
but unfortunately the havoc isn’t re- 
stricted just to VCRs! 

The remaining set of pulses that are 
added into the video signal are the so- 
called “EOF” or end-of-field pulses. 
These consist of a series of narrow 
positive pulses which are added to 
the lines at the very bottom of the 
picture and are timed to coincide with 
the colour synchronising “bursts” (ie, 
they are inserted just after the hori- 
zontal sync pulses). In effect, these 
pulses push the colour bursts for these 
lines right up into the peak white 
region, so that the black level and 
colour locking circuitry of a VCR are 
again tricked. 

Fig.3 shows what the EOF pulses 
look like on an oscilloscope. 

The EOF pulses are considerably 
harder to remove than the fake sync 
and dancing-video-bar pulses in the 
VBI group. Luckily, though, they don’t 
seem to cause nearly as much havoc 
with TV sets and projectors as the VBI 
pulses. So in the Dr Video project, we 
take the same practical approach 
adopted in many other video stabilis- 
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ers: we concentrate on removing the 
VBI pulses and allow the relatively 
innocuous EOF pulses to remain. 

By now, you should have a good 
idea as to what we're trying to achieve 
in the Dr Video circuit. Now let’s see 
how it’s done. 


Circuit details 


Fig.4 shows the full circuit of the Dr 
Video project. It might look a bit com- 
plex at first glance but it’s really not as 
bad as it looks. We’ll describe it sec- 
tion by section. 

The incoming video arrives at 
CON1, where we terminate it with the 
correct 75Q load. We then couple it to 
the non-inverting input (pin 3) of IC1, 
a 5534 op amp used here as a wideband 
video input buffer. 

The 0.22uF coupling capacitor re- 
moves any DC component in the in- 
coming video and, together with the 
1MQ resistor and BAW62 diode, forms 
a simple “DC restorer”. This clamps 
the sync pulse level to about 0.6V 
above ground. (D4 and D5 produce a 
DC level of 1.2V but this is offset by a 
drop of 0.6V in D6). 

IC1 is connected as a voltage fol- 
lower with a gain of one, so a replica 
of the incoming video therefore ap- 
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Fig.5: install the parts on the PC board as shown here. Note that some of the 
links are quite close to each other so use insulated wire for these. Note that 
the ICs don’t all face in the same direction. 


pears at its output (pin 6). This signal 
is then taken in three directions. We’ll 
look at two of these shortly but first 
we'll concentrate on the path that leads 
down via the 680Q resistor. As you 
can see, this feeds the video signal to 
the input of IC4 (via a 0.1pF capacitor. 

IC4 is a very handy LM1881 video 
sync separator chip. The 680Q series 
resistor and paralleled 470pF and 
39pF capacitors to ground form a low- 
pass filter, to “lose” the signal’s col- 
our information (which can disturb 
the LM1881’s operation). The 0.1pF 
coupling capacitor simply blocks the 
DC component, while the 680kQ and 
0.1uF capacitor from pin 6 of the 
LM1881 to ground set the chip’s inter- 
nal timing circuitry for accurate and 
stable sync separation. 

The LM1881 provides a number of 
outputs but here we only need two of 
them. First, from pin 3, we get a nega- 
tive-going vertical sync pulse about 
230us wide. Second, pin 5 gives a 
series of narrow pulses (again nega- 
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tive-going) which correspond to the 
video signal’s colour sync bursts — ie, 
“burst gating” pulses. 

Next, we invert both these pulses 
using IC5e and IC5f, to convert them 
into positive-going form. We then pass 
them through differentiator circuits, 
to obtain narrow negative-going pulses 
derived from their trailing edges. For 
the vertical sync pulses this is done 
by the 390pF capacitor, 10kQ resistor 
and D9, while for the burst gating 
pulses it’s done by the 270pF capaci- 
tor, 2.2kQ resistor and D10. 

Each of these narrow pulses is then 
used to trigger a simple non-retrigger- 
able monostable or “one shot” circuit, 
to produce longer pulses of carefully 
set length. Each one-shot consists of a 
flip-flop formed by two cross-coupled 
NAND gate elements, plus an RC tim- 
ing circuit and a Schmitt inverter. 

The one-shot formed by ICé6d, IC6a 
and IC5a is used to produce a pulse 
about 1.1ms long, starting at the end 
of the vertical sync pulse from IC4. 
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The end of this output pulse corre- 
sponds closely with the end of the 
VBI, so therefore it “covers” all of the 
lines which should ideally be “black” 
but can have added Macrovision 
nasties. 

The second one-shot formed by 
IC6c, IC6b and IC5b is used to pro- 
duce a much shorter pulse, about 50s 
long, starting at the end of each colour 
burst gating pulse from IC4. This one- 
shot’s output pulse therefore lasts for 
most of the “active” part of each hori- 
zontal line, and certainly “covers” that 
part of the VBI lines where the extra 
sync and “dancing” pulses occur. 

As you can see, the output of the 
upper one-shot is then gated with an 
inverted version of the vertical sync 
pulse from IC5e using NAND gate IC3a 
— which together with IC5c forms a 
positive-logic AND gate. This gating 
is done because the LM1881 can itself 
be disturbed by the Macrovision 
pulses, which occasionally cause its 
vertical sync pulse output from pin 3 
to begin early. 

This can in turn cause our one-shot 
to trigger early. However, the gating 
ensures that if this occurs, the one- 
shot’s output pulse is “blocked off” 
until the end of the vertical sync block. 
(We don’t want to change this part of 
the video signal, of course). 

So the output from IC5c is a pulse 
which is “high” for all of the lines 
between the end of the vertical sync 
pulse and the end of the VBI. And this 
is gated with the 50us pulses from the 
lower one-shot using NAND gate IC3b. 
This means that the output of IC3b 
will go low for the active part of each 
line between the end of the vertical 
sync pulse and the end of the VBI - 
but ONLY for those lines. 

We'll get back to these pulses 
shortly. For the moment, though, let’s 
turn our attention to NAND gate IC3d. 
As you can see, one input of this gate 
is fed with the positive-going burst 
gating pulses from IC5f, while the 
other input receives a negative-going 
50us pulse from the output of IC6b, in 
the lower one-shot. What’s the idea of 
this gating? 

Again, it’s needed because of the 
way that the LM1881 (IC4) can itself 
be upset by the Macrovision pulses. 
In this case, “extra” burst gating out- 
put pulses can be produced during 
the active part of the VBI lines, at 
some points in the “dancing pulses” 
cycle. By using IC3d to gate the burst 
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Everything fits on the PC board, so there is no external wiring to the front panel 
components or to the sockets on the rear panel. 


pulses with the complementary out- 
put of the 50us one-shot, we make 
sure that these unwanted extra pulses 
are “gated out”. As a result, the out- 
put of IC3d only goes low for the 121s 
duration of the “real” colour bursts. 
IC3d’s output is used to drive the 
gate of analog bipolar switch IC2b. 
This switch is used as a simple pulse 
inverter, with its “output” pin con- 
nected to the +5V supply via a 2.2kQ 
resistor. So the output (pin 3) pro- 
vides a train of positive-going burst 
gating pulses. These in turn are used 
to turn on switch IC2a, which there- 
fore conducts during the colour burst 
period of every video line. And when 
1C2a turns on, it allows the following 
0.22uF capacitor to charge via the 
2.2kQ resistor, to the current average 
value of the video signal from IC1. 
Why on earth is this done? Well, by 
convention, the average value of a 


video signal during the colour bursts 
is used to establish the signal’s black/ 
blanking level. So by turning IC2a on 
only during the burst periods, we en- 
sure that the 0.22uF capacitor charges 
to a voltage which corresponds closely 
to the video signal’s black level. 


The last step 


Right, so now we have the 0.22uF 
capacitor providing a black level volt- 
age, plus some pulses available from 
IC3b which go low only during the 
active part of the VBI lines. The last 
step in cleaning up the video signal is 
to put these pulses to work. 

As shown on Fig.4, the pulses from 
IC3b are fed directly to the gate of 
analog switch IC2c, which is in series 
with the “top” video path from IC1. 
As a result, IC2c will be turned off 
during the active part of the VBI lines 
but left on at all other times. 
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At the same time, IC3c is used to 
invert the pulses from IC3b and sup- 
ply these to the gate of CMOS switch 
IC2d — which is connected between 
the output of IC2c and the 0.22uF 
capacitor. This means that when IC2c 
is turned off to block the video, dur- 
ing the active part of the VBI lines, 
IC2d is turned on to clamp the video 
output to black level. 

Still with me? Essentially, all of the 
circuitry around IC3, IC4, IC5 and IC6 
acts to produce some fast gating sig- 
nals. These signals operate CMOS 
switches IC2c and IC2d, to strip off 
any extra sync and dancing video 
pulses present on the VBI lines and 
turn the lines back into nice plain 
black. As a result, we get a “cleaned 
up” video signal across the 100kQ 
resistor at the output of IC2c and IC2d. 


Output amplifier 


The circuitry to the right of the 
100kQ resistor is a wideband video 
output buffer amplifier, with transis- 
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The rear panel carries two RCA sockets (Video Out & Video In) plus a 2.5mm DC 
panel socket for the external plugpack supply. 


tors Q1 and Q2 forming the input 
stage and Q3 the output stage. Q4 
forms a constant current load for Q3, 
to allow it to drive a relatively low 
impedance external load via a 75Q 
series or “back terminating” resistor. 
Note that the reference voltage for the 
base of Q4 is established by the 
“power” LED (LED1), which there- 
fore also acts as a pseudo-zener refer- 
ence diode. 

The voltage gain of the output buffer 
amplifier needs to be 2.0, to compen- 
sate for the loss in the back terminat- 
ing resistor. This gain is set by the two 
470Q resistors, which provide nega- 


tive feedback to the base of Q2. How- 
ever, as you can see, there’s also a 
330Q resistor, connected via a 47uH 
RF inductor to one of the poles of 
switch S1. 

When S1 is switched to the “Sharp- 
en” position, an 82pF capacitor is con- 
nected to the inductor, forming a se- 
ries resonant circuit at about 2MHz. 
The “Q” is quite low though, because 
of the series 330Q resistor. As a result 
we only get a “boost” of about 4dB — 
enough to give a useful amount of 
sharpening to a “soft” video picture. 

The second pole of S1 is used to 
turn on a second indicator LED (LED2), 


to show when this sharpening is tak- 
ing place. 


Power supply 


The sync separator chip (IC4) and 
most of the logic circuitry operates 
from +5V DC, while the input and 
output video amplifiers run from +5V. 
As a result, the power supply is fairly 
straightforward, since we can easily 
derive these rails from any suitable 
source of 10-12V DC. 

Diode D1 is connected in series with 
the supply input, to protect the cir- 
cuit against reverse polarity damage. 
This then feeds a 1000uF filter capaci- 
tor and a 3-terminal regulator (REG1), 
which provides the +5V supply rail. 
This rail is filtered using a 100pF ca- 


Table 1: Resistor Colour Codes 


Value 
1MQ 
680kQ 
100kQ 
10kQ 
2.2kO 
1.5kQ 
1kQ 
6800 
4702 
3300 
75Q 
470 
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4-Band Code (1%) 

brown black green brown 
blue grey yellow brown 
brown black yellow brown 
brown black orange brown 
red red red brown 

brown green red brown 
brown black red brown 
blue grey brown brown 
yellow violet brown brown 
orange orange brown brown 
violet green black brown 
yellow violet black brown 





5-Band Code (1%) 

brown black black yellow brown 
blue grey black orange brown 
brown black black orange brown 
brown black black red brown 
red red black brown brown 
brown green black brown brown 
brown black black brown brown 
blue grey black black brown 
yellow violet black black brown 
orange orange black black brown 
violet green black gold brown 
yellow violet black gold brown 














e IEC Code 









EIA Code 





224 220n 
104 100n 
123 12n 
103 10n 
822 8n2 
O : artes ATOp 
QO 390 391 390p 
LJ 270pF 271 270p 
ep eeOpF SORT. 2220p 
OQ) 82pF 82 82p 
) 39pF 39 39p 


pacitor plus several 0.1uF bypass ca- 
pacitors scattered around the circuit. 

The -5V supply rail is produced 
using 555 timer IC7. This is used as a 
self-oscillating “commutator switch” 
and drives a “charge pump” rectifier 
circuit consisting of D2, D3 and the 
two 220uF capacitors. This produces 
a source of unregulated -10V DC, 
which is then passed through 3-ter- 
minal regulator REG2 to produce the 
-5V rail. 

In this case, we can use such a 
simple charge-pump circuit to gener- 
ate the negative rail because the cur- 
rent needed from it is quite low. 


Construction 

Building the Dr Video. project is 
very straightforward since all the parts 
are mounted on a PC board coded 
02104011 (117 x 112mm). This board 
assembly fits snugly into a standard 
low-profile plastic instrument box 
measuring 140 x 110 x 35mm. 

The front panel is anything but in- 
timidating. There’s only one control 
(ie, the Normal/Sharpen switch S1) 
plus the Power and Sharpening indi- 
cator LEDs. On the rear panel, there’s 
just the video input and output sock- 
ets, plus the DC input connector. All 
these connectors mount on the PC 
board, along with S1 and the two LEDs, 

‘so there is no off-board wiring at all. 

Fig.5 shows the assembly details. 
There are eight wire links on the board 
and it’s probably a good idea to fit 
these first. You can use tinned copper 
wire for many of these, although I 
suggest you use insulated wire for at 
least one link where there are two 
running close together (just to the left 
of IC6, for example). This will help 
prevent unwanted shorts. 

Next, I suggest you mount the DC 





input connector and the two video 
sockets. Note that the holes for these 
may need enlarging slightly with a 
jeweller’s rat-tail file before the con- 
nector lugs will fit through. Make sure 
the connectors are bedded down 
squarely against the top of the board 
before you solder the lugs to the board 
pads. 

Switch S1 can also be mounted at 
this stage. Push is down squarely 
against the board before soldering its 
leads and don’t forget the two “hold 
down” lugs near the front of the switch 
(these lugs stop the switch from mov- 
ing when it is operated). 

With this done, you can add the 
various electronic parts, in the usual 
order. Start with the resistors and small 
capacitors, then fit the diodes and 
electrolytic capacitors — taking care 
with their polarity. 

The next stage involves fitting the 
transistors and ICs, again taking care 
with their polarity. As usual, take steps 
to minimise the risk of ESD (electro- 
static discharge) damage when han- 
dling and fitting the CMOS devices in 
particular. Use an earthed soldering 
iron and wear a wrist-grounding strap 
if you like. You should also solder the 
supply and ground pins of each IC to 
the board pads first, before soldering 
the remaining pins. 

Use a 10mm long M3 machine screw 
and nut to secure the positive regula- 
tor (REG1) — this device does get warm 
and the screw and nut provide a small 
amount of heatsinking in conjunction 
with the board copper. It isn’t strictly 
necessary to do this for REG2, as this 
device runs virtually cold. However, 
it’s still a good idea to secure it, just to 
stop it “flapping around” and placing 
strain on the solder joints. 

Finally, fit the two LEDs. Note that 
these mount in mirror image fashion, 
with the longer anode lead of each 
towards S11 in the centre of the board. 
They should initially be soldered in 
vertically, with the bottom of each 
LED about 15mm above the board. 

After soldering, each pair of leads 
is bent forwards by 90° about 7.5mm 
up from the board, so that the LEDs 
can be pushed into matching front 
panel holes. 


Final assembly 


The front and rear panels for this 
project will be supplied pre-punched, 
with screened lettering. These panels 
can now be fitted to the PC board 


1 PC board, code 02104011, 117 _ 
x 112mm : 
1 low-profile plastic instrument 
case, 140 x 110 x 35mm 
1 miniature DPDT toggle switch, 
90° PC-mounting (S1) 5 
2 RCA sockets, 90° PC mounting — 
1 2.5mm DC connector, 90° PC- 
mounting (CON3) 
2 M3 x 8mm machine screws, 
with M3 nuts 
6 small self-tapping screws, 6mm — 
~~ long 
1 47H RF inductor (L1) 


Semiconductors 

1 NE5534 op amp (IC1) 

1 74HC4066 quad switch (IC2) 

2 74HCOO quad NAND gates 
(IC3,6) 

1 LM1881 video sync separator 
(IC4) 

1 74HC14 hex Schmitt inverter 
(IC5) 

1 LM555 timer (IC7) 

1 7805 5V regulator (REG1) 

1 7905 -5V regulator (REG2) 

3 BC548 NPN transistors 
(Q1,Q2,Q4) 

1 BC640 PNP transistor (Q3) 

23mm red LEDs (LED1-LED2) 

3 1N4001 or 1N4004 power ‘ 
diodes (D1-D3) 

6 1N4148 diodes (D4-5, D7-10) 

1 BAW62 fast switching diode 
(D6) ; 


Capacitors 

1 1000nF 25VW PC electrolytic 
2 220uF 25VW PC electrolytic 
2 100uF 16VW PC electrolytic 
3 2.2uF TAG tantalum 

2 0.22u.F MKT polyester 

10 0.1u.F monolithic ceramic 

1 .012u.F MKT polyester 

1 .01nF MKT polyester 

1 .0082uF MKT polyester 

2 470pF ceramic 

1 390pF ceramic 

1 270pF ceramic 

1 220pF ceramic 

1 82pF NPO ceramic 

1 39pF NPO ceramic 


Resistors (0.25W, 1%) 


11MQ 11kQ- 
1 680kQ 2 6802 
3 100kQ 3 4702 
2 10kQ 13300 
42.2kQ 2 75Q 
1 1.5kQ 1470 
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hardware and the entire assembly in- 
stalled in the bottom half of the case. 
The panels slide into the moulded 
case slots, while the board is secured 
using 6mm long self-tapping screws 
which mate with matching plastic 
spigots in the base. 

A total of eight 3mm mounting holes 
are provided in the board pattern and 
you can fit screws to all eight if you 
wish. It’s a certainly a good idea to fit 
the four along the back, to anchor the 
board firmly so that it doesn’t move 
when plugs are fitted to or removed 
from the sockets. On the other hand, 
two mounting screws will be quite 
sufficient at the front. 

Your Dr Video should now be ready 
for checkout. 


Checkout time 


There’s no actual setting-up re- 
quired for this project. However, it’s a 
good idea to check that the power 
supply circuits are working correctly 
before you fit the top cover and put it 
to work. 

First of all, try applying 12V DC to 
the power input from a battery or 
plugpack supply. The Power LED 
should glow fairly brightly and the 
Sharpening LED should also light 
when S1 is switched to the “Sharpen” 
position. If one or both LEDs don’t 
glow, remove the power immediately 
and investigate because you have a 
problem. 

If neither LED glows, your 12V DC 
source may be connected with reverse 
polarity so that diode D1 is prevent- 
ing any current flow. Reversing the 
supply connections will fix this prob- 
lem. 


DON'T MISS THE ’BUS! 


If only one LED refuses to glow, the 
odds are that it’s fitted to the board 
the wrong way around. So check this 
possibility first and correct the prob- 
lem if necessary. 

If you need to, the +5V and -5V 
supply rails can be checked with a 
multimeter. Both rails should be 
within a few tens of millivolts of their 
nominal values. 

If the positive rail is fine but the 
negative rail isn’t, look for a fault in 
the circuitry around IC7 and REG2. 
You may have fitted one of the elec- 
trolytic capacitors or diodes D2 & D3 
the wrong way around. Another pos- 
sibility is a solder bridge that’s pre- 
venting IC7 from oscillating. 

If the LEDs glow as they should and 
the two 5V supply rails measure cor- 
rectly, your Dr Video is probably work- 
ing fine and is ready for business. 

As mentioned earlier, there are no 
setting-up adjustments, because in this 
project we’re relying on close toler- 
ance resistors and parallel capacitor 
combinations to ensure that the only 
parts of the circuit that are “critical” 
function as they should. We’re confi- 
dent that this should be the case with 
almost any combination of compo- 
nents. 


Problems & cures 


There are only two possible prob- 
lems that we can envisage, neither of 
them very likely. One is that if the 
timing components attached to the 
input (pin 1) of IC5a (in the VBI one- 
shot) are all excessively high in value, 
you may see a few black lines at the 
extreme top of the picture — and then 
only with movies in “full screen” for- 


Do you feel left behind by the latest advances in computer 
hardware and software? Looking for an easy-to-read book that 
explains the technology. Don’t miss the bus: get the ‘bus! 

Includes articles on troubleshooting your PC, installing and setting 
up computer networks, hard disk drive upgrades, clean installing 
Windows 98, CPU upgrades, a basic introduction to Linux plus much 


more. 


AVAILABLE FROM SILICON CHIP PUBLICATIONS, PO BOX 


139, COLLAROY, NSW 2097. PRICE $12.50 Inc P&P (Aust. 
only - see order form for overseas rates). To order 
your copy, call (O02) 9979 5644 9-5 Mon-Fri with your 


credit card details! 
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mat, as opposed to widescreen/ 
letterbox. If this happens, it can easily 
be fixed by replacing the .0082uF 
capacitor with one of lower value (say 
.0068pF). 

The other equally faint possibility 
is that if the same component toler- 
ance problem should occur in the tim- 
ing circuit for the “burst gate” one- 
shot (ie, at the input of IC5b), the 
output pulses from this one-shot might 
be extended enough so that switches 
IG2c and IC2d begin to damage the 
horizontal sync pulses — causing hori- 
zontal jitter or tearing. This is most 
unlikely to happen but if it should, 
the remedy would be to replace the 
220pF capacitor with a smaller one 
(ie, 180pF). 

One final comment — if you want to 
change the amount of high frequency 
video boosting given by the “Sharpen” 
switch, or the actual peaking fre- 
quency, this is easy to do. The amount 
of boosting is set by the series resistor, 
so varying it up or down in value from 
330Q will reduce or increase the boost- 
ing respectively. 

Similarly, the peaking frequency is 
set by the series capacitor, which can 
be changed from the current 82pF if 
you wish. A smaller value will in- 
crease the frequency and vice-versa. 


Where To Buy The Kit 
The copyright on this project is 
owned by Jaycar who will have 
complete kits available shortly af- 
ter publication. these kits will in- 


clude pre-punched front and rear 
panels with screened lettering. 
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SERVICEMAN'S LOG 


“OK, you fix it, big shot” 





“Two heads are better than one - even if one 
is only a sheep’s head.” Or so says the pop- 
ular adage. So don’t scorn a second “head” 
when the going gets tough. You might be the 


sheep’s head. 


That preamble was inspired by my 
first story this month. It concerns a 
Sony KV-T25SZ8 with a BG-1S chas- 
sis, which came to me from an agency. 
This model is only three years old and 
looks brand new except perhaps for 
it’s styling — it is black plastic instead 
of the current silver look. 

The complaint written on the serv- 
ice card said “dead”. Well, it wasn’t; 
at least not completely. Switching it 
on, the set fired up and with an an- 
tenna connected, even gave forth 
sound — until it cut out a few seconds 


later. Using the RM870 remote con- 
trol, it could be switched on again 
immediately and the stations selected 
but it closed down again shortly after- 
wards. By doing this a few times, coax- 
ing the tube to warm up, I managed to 
get a white line at the top of the TV 
screen but it still closed down. 

I was discussing this with a col- 
league as we shared a brew of morn- 
ing coffee. He reckoned the fault was 
a flashover in the picture tube — one of 
a batch of tubes used in this model, 
and which was supposedly faulty. I 





LT WAS DISCUSSING THIS 
WITH A COLLEAGUE AS WE 
VRANK OUR MORNING COFFEE .0.0 
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thought otherwise, having had a simi- 
lar set give the same symptoms. That 
set was a KV-G21S1 with the same 
chassis, and the cause was the verti- 
cal output IC, 1C551, and pincushion 
control amplifier, IC801. 

Well, we argued back and forth but 
the set wasn’t being fixed and, as my 
coffee was finished, I whipped the 
back off and had a poke about. My 
friend kept reminding me that this 
was a well known fault — but that 
didn’t explain the line at the top of 
the screen. 

I pulled out the file on the BG-1S 
chassis to find the circuit for this 
model. Unfortunately, I had only the 
one for the KV-T25SF8, as well as for 
the set I had fixed before. The first 
thing I noticed was that the jungle 
chip IC300 was now a TDA8375A in- 
stead of TDA8366N3D but pin 50 was 
still the EHT X-ray protector, which I 
unsoldered. 

This allowed me to switch the set 
on without it closing down — but I had 
to keep an eye on it. If something 
serious was Causing it to close down, 
this was now free to vent its wrath on 
associated components! On the other 
hand, this gave the tube a chance to 
warm up properly and I could see that 
there was about 100mm of somewhat 
distorted scanned raster at the top of 
the screen. But there was no sign of 
distress — heat, smoke, or whatever — 
from the rest of the set. Whatever was 
crook wasn’t effecting anything else 
at present. 

I followed the X-ray protection line 
and found that, by desoldering zener 
diode D1505 and resoldering pin 50, 
the set would remain on but with the 
same fault. This suggested that the 
fault was in the vertical deflection 
and correction circuits. 

’ [measured the main supply rails to 
IG551 (LA7830) and _  4IC801 
(5PC4558G2-E — surface mount) to find 
them spot on at -13V and +15V, so I 
confidently ordered these two devices 
on spec. 








I fitted the parts when they arrived, 
one at a time, only to find that they 
made no difference. 

“Ttold you so”, my friend said, when 
I acquainted him with this develop- 
ment. 

“OK, you fix it, big shot” I retorted. 

“Well, all right — let me have a squiz 
at it”. 

There were a lot of “ers” and “ums” 
coming out of him for the next half 
hour. That will keep him out of trou- 
ble for a while I thought, while I went 
on to the next job. 

But give him his due, he solved the 
problem in one go — and within that 
half-hour — but he did have to bring in 
the heavy artillery; ie, the oscilloscope. 

And he now conceded that a 
flashover seemed unlikely, since the 
set continued to function without any 
sign of sparking. His first step was to 
measure the voltage on all the pins of 
the vertical output and pincushion 
ICs and he found them to be correct. 

So the CRO was brought in. This 
revealed that there was a nice clean 
vertical sawtooth on pin 46 of the 
jungle IC, the vertical positive output, 
but nothing so clean was arriving at 
1C801 or 1C551. Following this path it 
appeared to go crook at D315, a 9.1V 
zener. Removing this established that 
it was leaky. Replacing it fixed the 
problem. 

I have to admit that the man ap- 
pears to be a genius — give him a beer! 
(Of course, I had done all the spade 
work first. He was just dotting the i’s 
and crossing the t’s. Ahem!). 

Now, what was that I was saying 
about a sheep’s head? 


The Sanyo VCR 


My next story involves quite a 
change of scene. Tony Black came in 
looking as white as a sheet. He was 
clutching a VCR but somehow I didn’t 
think that was the cause. Tony is a 
young farmer who lives at the back of 
Woop-Woop and drives an extremely 
dodgy Kingswood wagon. 

“What’s the matter?” I asked. “It’s 
those truck drivers,” he finally gasped. 
“What about them?” I enquired. “I’ve 
just had a whole lot of them monster 
me up the highway. I was driving at 
110km/h and they were still right on 
my rear end all the away”. 

I soothed him down and carefully 
removed the VCR from his white 
knuckles. Obviously, the truckies had 
scared him, as they do everybody, and 
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REMOVE THREE SNYLL SCREWS 
& RELEASE THE PLASTIC CAM 
AND SQUIRREL GERRS ceo 


having come this far, it would have 
been a pity to drop the VCR, a Sanyo 
VHR-190. 

After a suitable interval, I asked 
what was wrong with it. As he de- 
scribed it, it died every time a tape 
was put into it. I told him to leave it 
with me and I would check it out. I 
didn’t know what to suggest about the 
speeding truckies; his story reminded 
me very much of Spielberg’s “Duel” 
sequence. A newer, faster car might 
be one way but if one is at the speed 
limit and the truckies drive well over 
the limit, what does one do? Pull over 
and let them pass, I guess. 





Back at the bench, I removed the 
covers, and could see his description 
of the fault to be quite accurate. This 
model has been quite successful and 
employs the Sanyo P88 deck but this 
unit is getting on a bit now. 

I didn’t have the service manual for 
this set and was disinclined to buy 
one because of its age but the problem 
looked to be a power supply fault, 
probably due to leaky electros and a 
low power rail. 

I could see that the loading motor 
was working but I made a note that I 
should change the belts anyway. I 
spoke to Tony about it, emphasising 
how old it was and, with new ones 
starting at less than $250, it was hardly 
worth it. Anyway he started bleating 
about needing a new car that he 
couldn’t afford and could I please see 
what I could do? 

How do I get myself into such situ- 
ations? I had listened to him whinging 
about the truckies and had become 
distracted. 

To tackle the power supply, I would 
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really need a circuit. I could buy one 
of course but hopefully I would be 
able to beg, borrow, or steal one from 
the opposition. 

In the meantime, I needed replace 
those two belts anyway. The one un- 
derneath the deck was easy but the 
top one was difficult, not only be- 
cause access is poor but because the 
loading gears have to be dismantled 
and can easily be reassembled incor- 
rectly, giving horrible timing problems 
and jamming the eject mechanism 
completely. 

Firstly, the PC boards, which partly 
cover the loading motor assembly, 
have to be removed. Then, making 
sure the deck is in the full unloaded 
and ejected mode, you remove three 
small screws, release a white plastic 
cam and finally remove the squirrel 
gears. (It is a good idea to mark these 
with a felt tip pen to ensure they are 
reassembled in exactly the same posi- 


Serviceman’s Log — continued 


tion). The next problem is to remove 
the belt — to save time, I just cut it. To 
fit the new one over the lower pulley 
is fiddly and a tight fit. Wetting it with 
metho can sometimes make it easier. 

When the belt is on, one has to 
reassemble the rest in the reverse or- 
der, making sure the ejector hasn’t 
moved and is still in its maximum 
eject position. 

Fortunately, and probably due to 
experience, everything went well un- 
til I tested it. Initially it wouldn’t work 
at all but this was because the belt 
was slipping over the metho. When it 
evaporated and the belt gripped, not 
only did it load and play but also it 
performed all its functions without 
stopping or turning off. 

What a bonus — the power supply 
didn’t need attention after all. Pre- 
sumably, the stretched belt was slip- 
ping and, as a result, the loading se- 
quence was not being completed 
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within the required time and the sys- 
tem would shut down. 

When I told Tony, he was delighted 
and now has a few more pennies to- 
wards a new Cat. 


Sony Playstations 


And now a few thoughts on Sony 
Playstations. I have had several 
through the workshop over the last 
couple of years, initially for modifica- 
tions to play overseas games. 

As the supply of chips has dried up 
and newer models are now available, 
the emphasis has been more in repair- 
ing the power supplies, in particular 
the SCPH-700Z. More often than not, 
the repairs have been straightforward 
in this simple switchmode power sup- 
ply. If fuse F001 is blown, for exam- 
ple, the problem is normally confined 
to a diode in the bridge rectifier; eg, 
D002 being short circuit. Replacing it 
with an 1N4007 usually solves this. 

More elaborate failures will some- 
times take out the FET. If the power 
supply looks otherwise immaculate 
and it won’t go, switch it off and check 
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EVERYTHING WAS FINE 
EXCEPT FOR THE SOVo06 


for 325V on the main electrolytic. If 
the voltage is still there and not de- 
caying rapidly it can be assumed the 
start-up resistor R003 (820kQ) has 
gone high. Make sure that you dis- 
charge the capacitor before replacing 
ROO3. 


Mitsubishi TV set 


Mrs Thompson’s Mitsubishi 1988 
CT-2804AST (ST) ASV664 chassis had 
ceased to function after a power surge 
from a recent storm. Unfortunately, 
she didn’t have household contents 
insurance and was also an old-age 
pensioner. It was my task, therefore, 
to resurrect her dead set for as little as 
possible. It also had to be done in the 
workshop because, when I called, I 
had noticed there were a few burnt 
patches of components on the sepa- 
rate power supply board, implying a 
fairly extensive failure. 


The power supply is a dual one — 
there is a main switchmode power 
supply providing 115V and 18V, and 
a secondary one employing a small 
50Hz transformer (T9K1), providing 
5V, 30V and 14V rails. The secondary 
supply has to operate first in order to 
activate a relay which operates from 
the 14V rail. 

When the relay closes and the set 
fires, the relay voltage is supplemented 
by one from the horizontal output 
transformer (pin 4 of connector PE, 
which mates with connector PF on 
the selector board, and the collector 
of the relay-drive transistor, Q702). 

But the relay wasn’t working, sim- 
ply because there was no 14V to oper- 
ate it. In fact, none of these rails was 
working. And, in turn, this was be- 
cause the primary of mains trans- 
former T9K1 was open circuit. This is 
a small PC-mounted transformer 


which, unfortunately, is no longer 
available as a spare part. The sec- 
ondary supplies a voltage doubler 
via R9H1 and C9H1 to the collec- 
tor of Q9H1, which is a voltage 
regulator delivering 30V. This 
secondary winding also applies 
12V to the collector of Q9H2 
via D9H4. 
So what was the second- 
ary voltage supposed to be? 

It had to be at least 12V but it 

could be higher. Eventually, I 
settled for 12V and bought a 

conventional 300mA 

transformer, which 
mounted well where the 
old one had been. I also 
replaced a few dodgy 
looking electros on the 
secondary and Inow had 
the voltage for the relay 
and could switch on the 
other power supply. 
This now produced 
the 18V supply but there 
was no 115V rail from the 
emitter of Q9A6. That left only 
the area around Q9A6 and Q9A7. 
And this was one of the areas that 
was burnt. Resistor R9E1, the two 
transistors, three electros and diode 
D9D1, all needed replacing 

Once this was done, the whole set 
fired up and there was picture and 
sound. 

Everything appeared to be fine, ex- 
cept for the -30V rail, which was down 
to -22V. I then found that the voltage 
on the collector of Q9H1 was low at 
the same voltage; ie, -22V. Ispent some 
time checking all the parts in this 
circuit before concluding that perhaps 
my choice of power transformer hadn’t 
been the best. 

I phoned technical support at Mit- 
subishi to find that the secondary of 
the transformer should really be 24V 
and not 12V. However, ifI substituted 
a 24V transformer, it would no longer 
fit on the PC board and it would be a 
messy repair. The other two rails and 
associated circuits were functioning 
correctly and I pondered what to do. 

In the end, I decided to leave it as it 
was — the -30V rail is used only for 
memory on IV702 M58659P (pin 2) 
and the set was remembering every- 
thing perfectly so I figured it was best 
left alone. 

Mrs Thompson was relieved to have 
her set back, and the bill wasn’t too 
heavy. sc 
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Dolby 5.1 digital and audio, front panel controls, infrared . . . 


Sound Blaster 





Live! Platinum 5.1 





There would hardly be a computer sold these days without a 
sound card — even many business applications need sound. 
You can pay as little as thirty dollars or so for a generic 
sound card - or you can spend around $499 

and get what many regard as one of the best. 


ost of the sound cards these 
days advertise one partic- 
ular feature: “Sound Blaster 


Compatible”. If they’re all trying to 
emulate a Sound Blaster, doesn’t that 
mean that the genuine Sound Blaster 
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Review by Ross Tester 


cards are judged? 

It might be possible to buy sound 
cards which have more (or should 
that be different?) features. But then 
again, the Sound Blaster Live! Plati- 
num 5.1 we are looking at here doesn’t 
lack anything, at least anything that 


Apart from the fact that 
it is so powerful, 
arguably the best 
feature of the Sound 
Blaster Live! Platinum 
5.1 is the front-of- 
computer “Live!Drive 
IR”, which allows 
connectivity and 
infrared control where 
you want it: out front! 
It’s shown enlarged 
below. 


SPOIF IN 





OPTICAL IN OPTICAL OUT 


we would find important. And as Crea- 
tive Technology (the manufacturers) 
state, over one hundred million satis- 
fied users worldwide can hardly be 
wrong. 

Sound Blaster Live! Platinum 5.1 
is, as its name suggests, a 5.1 channel 
surround sound system. What the 
name doesn’t say is that it is Dolby 
Digital 5.1 — there is no need to buy a 
Dolby Digital decoder to experience 
Dolby surround sound because it’s al- 
ready in your system. 

So if you want to get into home 
theatre, this could be a very good way 
to do so. The system will handle both 
CD-ROM and DVD-ROM so you will 
have the audio side well and truly 
taken care of. You even get remote 
control — but we’re getting ahead of 
ourselves. 


What’s in the box? 


It’s a big box. But we’ve opened 







CREATIVE 


L - AUXINZ +R 





























some big boxes before to find lots and 
lots of polystyrene packaging and not 
much content. Not so this one: there’s 
lots of content! 

First of all is the sound card itself — 
a PCl-slot card about 135 x 100mm. 
As sound cards go, it’s about average 
size. And like most cards, it has a 
backplane with the usual line in, line 
out, microphone and joystick sockets. 
You start to think something is a little 
different when you discover that it 
also has a “rear out” socket and what’s 
called an “analog/digital out” jack. If 
you’ve worked out that these are for 
surround sound (analog or digital), 
you're one jump ahead of us! 

The card itself also has many more 
on-board connectors than your typi- 
cal sound card. Of course there is the 





standard CD Audio connector — but 
there’s also an Aux connector (used 
for other devices within the computer 
which produce audio such as TV tun- 
ers, MPEG, etc); a TAD (telephone an- 
swering device) connector which pro- 
vides amono connection from a stand- 
ard voice modem and transmits mi- 
crophone signals to the modem; a CD 
SPDIF connector for the SPDIF (dig- 
ital audio) output if available from a 
CD-ROM or DVD-ROM drive; and fi- 
nally, an audio extension (digital I/O) 
connector which connects the card to 
an optional digital I/O card or to the 
supplied Live! Drive IR. 

Ah, the Live! Drive IR. We were 
coming to that. What absolutely infu- 
riates most PC users is the fact that all 
connections to the machine are on the 


Here’s what bh Fig the 
sound card itself isonthe _ 
left side with the infrared 
remote below it. On the 
right is the Live!Drive IR 
unit together with the | 
assortment of cables. The 
microphone is partially 
obscured (in front of the 
box) underneath which is 
the set of seven CDs and 


getting started” 
instructions. 





rear panel. And as most users like to 
keep their machines neat and wiring 
tucked away, to make even a minor 
change — connect a different input 
device to the sound card, for example 
— requires major deconstruction of 
your workstation or work area. 

Creative Technology have cleverly 
overcome this problem with the use 
of the Live! Drive IR. This is a stand- 
ard-width (5-1/4in), half-height box 
which fits into any free drive bay on 
the front panel — in fact, it screws into 
place just like a CD-ROM or hard disk 
drive. 

On the Live! Drive IR fascia, you get 
a pair of RCA “aux in” sockets which 
can be used for just about any con- 
sumer equipment stereo audio out- 
put, a 1/4-inch headphone socket 
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(unusual, that!) with its own volume 
control, a 1/4-inch line in or mic in 
stereo or mono socket (again with its 
own level control), a pair of RCA 
SPDIF in/out jacks (for digital audio 
from DAT or minidisc) along with a 
pair of optical SPDIF in/out connec- 
tors and a pair of MIDI in/out connec- 
tors. 

That gives you a large — and thor- 
ough — array of sound sources from 
which to choose. One thing we didn’t 
mention on this fascia is an infrared 
receiver window which is used in con- 
junction with the comprehensive in- 
frared remote controller, also supplied 
with the Live! Drive IR unit. 

It’s hard to overstate the importance 
— in our eyes, anyway (or should that 
be ears?) — of this Live Drive IR. It’s 
been one of our biggest headaches over 
the years and now, at least as far as the 
audio is concerned, we’ll never have 
to move the computer again! 

By the way, the reason Creative use 
1/4-inch sockets for the headphones 
is that they claim better quality head- 
phones all use the standard 1/4-inch 
(6.5mm) size. If you have headphones 
with a 3.5mm socket, 3.5 to 6.5mm 
converters are easily obtainable. 

So far we’ve only looked at three 
pieces of hardware in the box. There’s 


Looking at the 
back plane 
(attached to the 
sound card) we can 
see the extra 
sockets which 
make all the 
difference: the top 
socket is the 
analog/digital out, 
for use with 5.1 
channel amplifiers 
or digital speakers. 
Below that are the 
line in, 
microphone in, 
line out and rear 
speaker output 
jacks, with the 
joystick/MIDI “D” 
connector at the 
bottom. This photo 
is approxim-ately 
life size. 
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The Live! Drive IR unit is not just a patch board. There’s a lot of electronics 
crammed onto its PC board as well, as this rear photo shows. This unit is the same 
size as a CD-ROM or 5-1/4inch hard disk drive and screws in the same way. 


also a range of inter-connecting cables 
(some of which you use during instal- 
lation) and some of which you may use 
later (such as the MIDI and optical 
cables). Finally, at least as far as the 
hardware is concerned, there is a mi- 
crophone and desk stand which can be 
used in conjunction with several items 
of software including internet connec- 
tivity. 


The software 


Sound Blaster Live! Platinum 5.1 
includes no less than seven software 
CDs. The first of these is used for 
installation, which itself is a fairly 
simple procedure. It will run on any 
Pentium 166 or higher with 32MB 
RAM (64MB recommended) and op- 
erates under Windows 95, 98, 2000, 
ME or NT4. Some of the games re- 
quire a faster machine with plenty of 
hard disk space (eg, 300MB!). 

The software loads the according-to- 
Creative “revolutionary” EMU-10K1 
digital audio processor, unleashing 
more power than you'll know what to 
do with (at least for the first few weeks!). 
It also loads EAX, a collection of audio 
technologies developed by Creative to 
deliver 3D audio technology and 5.1 
analog and digital sound. 

Just some of the packaged software 
includes: 





¢ Creative PlayCenter 2 — provides 
fast encoding and decoding of MP3 
and WMA files, rips music from CD 
tracks, customizes and compiles 
playlists and so on. 

¢ Mixman Studio — create your own 
music, choosing sounds from the 
Soundisc library or create your own 
audio files to use in the mix. 

¢ Sound Forge XP — puts powerful 
audio processing tools to work on 
your desktop. Edit and record digital 
audio (.WAV) files. 

¢ PixMaker (and PixScreen) — lets 
you create 360 degree interactive 
PixAround scenes and web pages 
with hotspots to audio and video. 

¢ Creative MediaRing Talk — internet 
voice communication software which 
allows you to make PC to PC calls 
over the internet. 

¢ Steinberg’s Cubasis VST, Wave- 
Lab Lite and ReCycle Lite 

¢ Vorton Technologies’ Kool Kara- 
oke 
Mindmaker’s Prody Parrot 
Mindmaker’s Game Commander 
SE 

The five other CDs load a variety of 

games and applications. The games 

including Interplay’s MDK2, Thief II 

and Deus EX. While they looked pretty 

interesting, I didn’t even attempt to 

try out the games, due to lack of time. 








Besides, the boss might think I was 
having fun... 


Setup 


Imentioned a moment ago that setup 
was easy — which strictly speaking is 
true. It was more the pre-setup which 
concerns me — what is not said, rather 
than what is said. 

At the start of this review, I men- 
tioned that the vast majority of (virtu- 
ally all) computers sold these days 
would have sound cards fitted — as did 
mine. 

As I opened the Sound Blaster pack- 
age I thought to myself “what about the 
existing sound card”. But I could find 
no mention of such an animal in the 
instructions. I knew that I should re- 
move the existing card both electroni- 
cally (through add/remove hardware 
under Control Panel) and physically, 
by removing it from its slot. 

But then I thought “hey, I’m review- 
ing this as a typical computer user. I 
should follow instructions to the let- 
ter”. So I did and, of course, things 
didn’t work the way they were sup- 
posed to. It was strange — some things 
sort-of-worked, others didn’t work at 
all but my existing sound card did keep 
working. No conflicts were shown — 
things just weren’t quite right. 

Anyway, I thought “enough” and 
uninstalled both the Sound Blaster Live! 
Platinum 5.1 AND my existing card, 
removed the existing card and then re- 
installed the SBL!P5.1 — and surprise, 
surprise. It worked! 

That’s not the only beef I have with 
the installation instructions. No, I 
wasn’t caught — but only because I’ve 
done this before. 

The step-by-step instructions show 
you how to remove the front panel 
cover for the Live! Drive IR, how to 
install it and the sound card with dia- 
grams showing how everything is wired 
together, then finally how to replace 
the computer cover, plug the power 
cord back in and switch on the system. 

The very next page shows how to 
connect your CD-ROM or DVD-ROM 
drive to the card. Hey guys, we’ve just 
put the cover back on and powered up 
the system. So you have to power down, 
unscrew the case, connect the CD-ROM 
— then put the cover back on. OK, it’s a 
small point but it’s sloppy. 


In use 


This might sound a little strange in 
this review but we didn’t have a 5.1 


The infrared remote control gives you 
virtually the same power as keyboard 
commands or mouse clicks. Unfortun- 
ately we found it a tad tricky to use. 


channel amplifier and speakers lying 
idly by, so we were unable to put the 
system through its full paces. All we 
were able to do was work in 2-chan- 
nel mode. 

And for this, we can say the system 
did everything we wanted it to do, 
albeit with some fairly steep learning 
curves. Given more time, we’re cer- 
tain we'd be able to get more from it — 
a LOT more. You can select two chan- 
nel, four channel or six (5.1) channel 
mode. 

We used the PlayCentre II software 
to rip audio from a few CDs and as- 
semble playlists of our favourite 
tracks. We’re not going to tell you that 
we then sent this across our network 
to a CD-ROM burner to make a “fa- 
vourites” CD, because that could be 
illegal (but gee it worked well!). 

We played with the effects engines, 
the mixers and many of the other 
applications — and loved ’em. It’s fairly 
easy to grasp the fundamentals but 
you will need some time (and possi- 
bly the brain of a 10-year-old!) to re- 
ally get into the nitty gritty. From the 
things we played with, though, the 
immense potential of the system was 
very evident. 








We were unable to test the optical 
in/out because we had nothing which 
provided optical output or input. And 
we didn’t put any of the internet ap- 
plications to work because we oper- 
ate through a network and a firewall — 
and every time I fire up a new internet 
application, “something screwy” hap- 
pens to our internet server. So I left 
that well alone. 


What we didn’t like 


Overall, our impression was very 
favourable. It packs a lot of punch and 
we're sure would give first-rate results 
as a 5.1 system. But there were just a 
couple of niggly little things... 

Some of the applications literally take 
control of your PC and the limited in- 
structions don’t really give you enough 
info to claim it back. So be prepared to 
get a little frustrated from time to time 
(I know I did). 

For example, once I had a large dig- 
ital clock on screen (I don’t know where 
it came from!) which I simply couldn’t 
remove; even the main Creative 
Launcher doesn’t have the familiar “— 
ox” box. Why not? 

In time, I’m sure this would become 
less of a problem as you became more 
and more familiar with the software 
and the way it works. 

Another thing was the inconsistency 
in the way the infrared controller 
worked. Sometimes it did what we ex- 
pected, other times it didn’t. Again, I 
suspect this is more a lack of knowl- 
edge or understanding on my part than 
anything wrong with the system but 
when you have limited time, it’s a bit 
annoying. 

And one curious feature I found with 
the infrared which I’m sure is not a 
problem with me(!): when you use it, 
then change buttons, the first step it 
takes is from the previous button 
pressed. For example, when you in- 
crease volume, then push the decrease 
volume button, the first thing it does is 
increase volume one more step before 
starting to decrease. Curious, that. 


Where from? 


The Creative Sound Blaster Live! 
Platinum 5.1 should be available from 
any reasonable computer store. 

Trade enquiries should be directed 
to Creative Labs Pty Ltd, Locked Bag 
5000, Banksmeadow, NSW 2019. 
Phone (02) 9666 6100; Fax (02) 9666 
6900; website www.australia.creat- 
ive.com. sc 
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Want to do your own home wiring? Repair appliances? 
Replace a power point or light fitting? 


YOU can help make it happen! 


Ever since the subject was first raised in SILICON CHIP, 
readers have been asking how we in Australia could convince 
our politicians to change the rules which currently make it 
illegal for most people to even remove the screws in a light 
fitting or power point so they can paint under it! 

Here’s your opportunity to help change the rules so that 
anyone who feels competent can legally do their own electrical 
wiring, just as they have done for years in New Zealand and many 
other countries. 

We need to abolish the “closed shop” that state governments 
around Australia are presently maintaining through restrictive 
state legislation. 

Photocopy the “Statement of Will” form, insert the name of 
your state in each of the spaces provided, and circulate it among 
your friends, family and workplace colleagues. Ask each signa- 
tory to circulate additional copies among their friends and family, 
etc. 

If you have sufficient commitment to the cause, obtain signa- 
tures in public places, such as shopping areas, entries to train 
stations, etc. This is, after all, an issue of democracy that con- 
cerns not only electrical and electronic engineers, technical offic- 
ers, technicians and hobbyists, but all householders. We must 
aim for a maximum number of signatories if we are to be 
successful. 

Send the completed forms to SILICON CHIP and we will forward 
them to the relevant state Ministers, along with copies of pub- 
lished correspondence, editorials, etc. The Ministers will be in- 
formed that their response, or a report that they apparently 
decided not to respond, will be published in SILICON CHIP! 

While in some ways similar to a petition, it must be our aim that 
itis not treated as a petition. If you have access to the Internet, go 
to http:/Avww.rag.org.au/rag/petgid.htm and study the onerous 
requirements that must, by law, be observed in order to produce 
a petition that a state parliament will accept. Then click on 
Creative Petitioning at the bottom of the page to learn how easily 
parliaments can disregard petitions. 

Our state parliaments have refused to accept petitions that had 
many tens of thousands of signatures on them, simply because 
the form of the petition was not exactly correct. If you don’t have 
access to the Internet, suffice to say that conventional petitions to 
our state and federal parliaments are largely a waste of time. 

In addition to circulating the “Statement of Will” form, write an 
individual “MY WILL” letter, similar to the one below, to your local 
state member of parliament and encourage others to do the 
same. 

Don’t forget to date the letter and provide your name and 
address so the parliamentarian can confirm that you are a con- 
stituent. 








Dear Sir (or Dear Madam), 

/ know that it is my duty to keep you informed of MY WILL on 
any matter that comes before Parliament, or that should come 
before Parliament. 

IT 1S MY WILL that you take immediate action to end the 
“Closed shop” that electricians enjoy in relation to “electrical 
work’, and that you promote the replacement of current electric- 
ity related legistation with legisiation that is essentially equivalent 
to the New Zealand Electricity Act and Regulation, which allows 
householders to do their own “electrical work’, including appli- 
ance repairs and the installation of fixed wiring. 

Yours Faithtully, 

(signed) 


Above all, don’t enter into written argument with a politician. 
Politicians are masters in the art of avoiding what they don’t want to 
face up to, and become experts in manipulating words to their own 
benefit. Should your parliamentary member try to sidestep (and 
they are extremely adept at doing so) taking positive political action 
on your behalf (ie, they rattle on about what his/her party is or is not 
doing instead of agreeing to act in accordance with your WILL), you 
simply write back and state: 


Dear Sir (or Dear Madam), 

Further to my letter of (insert date of your original letter) and your 
reply of (insert date of their inadequate or fob-off reply), and in 
accordance with my lawful obligation to keep you informed of MY 
WILL, / again inform you that 1T 1S MY WILL that you take immedi- 
ate action to end the “closed shop” that electricians enjoy in relation 
to “electrical work’, and that you promote the replacement of current 
electricity related legislation with legisiation that is essentially equiva- 
lent to the New Zealand Electricity Act and Regulation, which allows 
householders to do their own “electrical work”, including appliance 
repairs and the installation of fixed wiring. 

Yours faithfully, 

(signed) 


If you have access to the internet, go to http://www.rag.org. au/ 
rag/mywillet.htm and learn about the background and potential 
power of the “MY WILL” letter. For each “MY WILL” letter you send 
to your parliamentary member, send a copy to SILICON CHIP so we 
can monitor the level of involvement in the campaign for reform. 

lf your local parliamentarian shows interest in the issue, provide 
them with copies of relevant SILICON CHIP published correspondence 
and editorials, etc, or ask them to contact SILICON CHIP directly. 

Come on SILICON CHIP readers, you asked us to help you with this 
one — if you don’t want more and more restrictions, get those 
signatures rolling in! 















Statement of Will: Reform of Electrical Legislation 
The primary responsibility of parliamentary representatives and governments is to do the will of the people. Electors | 
must make their will known to their parliamentary representatives and governments. 


















We, the undersigned, hereby assert that it is our will that the government of * 
acknowledge that current electrical safety legislation unjustifiably discriminates against ordinary householders as | 
well as electrical and electronic engineers, technical officers, and technicians and that the effect of its enactment has 
been, and continues to be, to protect a monopoly for licensed electricians. 


We also hereby assert that it is our will that the government of * 
acknowledge that the potential dangers of “electrical work” are grossly exaggerated by the state electrical licensing | 
boards and that the New Zealand electrical fatalities and accidents statistics belie these claims of dangers. 


We further assert that it is our will that the government of * 
repeal, in a timely manner, all current electrical safety legislation to replace it with legislation that is essentially | 
equivalent to the New Zealand Electricity Act and Regulation, which allows ordinary householders to do their own | 
“electrical work”, including appliance repairs and the installation of fixed wiring. * (insert state or territory) |} 





Name Address Signature 


APRIL 2001 49 





Add another popular effect to your music- 
making with this easy-to-build Tremolo unit. 
It features low distortion and extremely low 
noise, thus providing a very clean sound. 


By JOHN CLARKE 


Musicians and particularly guitar- 
ists often have a myriad of effects 
units attached to their equipment. 
They can switch these in and out at 
will, so as to add various effects while 
playing a particular section in the 
music. This low-cost Tremolo unit will 
add another effect to your repertoire 
and can be used simultaneously with 
other effects units. 
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The Tremolo effect is one which 
has been with us for a long time and is 
easily implemented using electronic 
circuitry. It is achieved simply by rap- 
idly varying the volume over time. If 
these volume changes occur at a rea- 
sonably fast rate (eg, 5Hz), then the 
effect is quite noticeable. The amount 
of volume change (or depth) also de- 
termines the degree of the effect. 


A” 





Effects units usually include sev- 
eral controls so that you can tailor the 
sound to suit your requirements. This 
unit has two controls — one to adjust 
the modulation depth and the other to 
adjust the rate of modulation or the 
frequency. You can also switch the 
effect in or out at will, using either a 
front panel switch or an external foot 
switch which plugs into a jack socket 
on the rear panel. 

The unit is housed in a compact 
case with the input and output jack 
sockets at the rear. The front panel 
controls are quite simple and include 
an on/off switch, the Rate and Depth 
potentiometers and an In/Out switch. 

A front-panel LED which flashes in 
sympathy with the volume modula- 
tion indicates the Tremolo rate, while 








a second LED provides power on/off 
indication. The unit is powered by a 
12VDC plugpack supply. 


Block diagram 


Fig.1 shows the general arrangement 
of the Tremolo Unit. It has two dis- 
tinct sections, one being the signal 
path and the other the control section. 

As shown, the incoming signal is 
first amplified by IC1a and then fed to 
a gain element stage (LDR1). This stage 
varies the signal level at its output in 
response to a signal from the control 
section before feeding it to an output 
buffer stage (IC1b). 

Normally, with no tremolo, the gain 
element provides a small amount of 
attenuation. When the tremolo effect 
is switched in, the gain of this stage is 
continuously varied, so that the sig- 
nal is constantly boosted and cut. The 
gain of IC1a is such that the signal 
level remains constant when the 
tremolo effect is switched off. 

The gain element itself is nothing 
more than a light dependent resistor 
(LDR) which varies its resistance ac- 
cording to the light that falls on it. In 
this circuit, we use a high-brightness 
red LED to control the LDR and this is 
driven by a sinewave signal that’s gen- 
erated by the control circuit. 

The control circuit is basically a 
sinewave oscillator and consists of a 
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POSITIVE FEEDBACK 


Adjustable tremolo rate 
Adjustable tremolo depth 
Tremolo rate indicator LED 


In/out switch on front panel 
and socket for a foot switch 


Compact size 
Operates from a 12VDC 
plugpack supply 


high-Q filter stage (IC2a), op amp IC2b 
anda “clamping” stage. Also included 
are the depth pot (VR2) and the In/ 
Out switch (S2). The sinewave output 


Fig.1: the block diagram of the 
Tremolo Unit. It has two distinct 
sections — a signal path section 
(via IC1a, LDR1 & ICib) and a 
control section consisting of a 
sinewave oscillator (IC2a, IC2b, 
LED2 & LED3) and buffer stage 
(Q1 & LED4). The control section 
continuously varies the resistance 
of the LDR to modulate the signal 
to produce the tremolo effect. 





is buffered by transistor Q1 which in 
turn drives LED4 to control the amount 
of light falling on the LDR. 

The oscillator operates by amplify- 
ing the signal from the high-Q filter, 
clamping this to produce a square 
wave and then reapplying the signal 
back to the filter via a positive feed- 
back path. The high-Q filter produces 
a very clean sinewave at its output 
while the level is set by the square 
wave level (ie, the feedback signal), 
which in turn is set by depth pot VR2. 


Circuit details 

Refer now to Fig.2 for the full cir- 
cuit details. It’s relatively simple and 
is based on five op amp stages. 


Specifications 


Total harmonic distortion ....................... 


RE ENOTES 0.1% at 100mV in and @ 1kHz 


Signal to noise ratio............ 108dB with respect to 1V input and 1kQ input loading; 


Maximum input before clipping ............... 
Frequency response ................cccceeeeees 


112dB A weighted 


SEP ea 1.2V RMS (12VDC input supply) 
Petcare on -0.1dB at 20Hz; -3dB at 34kHz 


SOMA AU sence uiean tac 1V in for 1V out with no tremolo modulation 


Tremolo frequency range ..................... 
Tremolo modulation depth .....0.0.00 


Heigl rs aceon eimai oats 2Hz to 17Hz 
A att from 0% up to 80% modulation 


Average output level change for 0-50% modulation ...... -0.4dB at 50% modulation 
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vcc/2 vcc/2 


S¢ TREMOLO 


Fig.2: the complete circuit of the Tremolo unit. [C2a & IC2b form the heart of a 
sinewave oscillator and this drives LED4 via buffer transistor Q1. LED4 in turn 
is optocoupled to LDR1 and modulates its resistance to vary the signal gain. 


Op amp [C1a, LDR1 and IC1b make 
up the signal path. As shown, the 
input signal comes in via a 47pF ca- 
pacitor and a 100Q resistor and is 
applied to the pin 5 (non-inverting) 
input of IC1a. 

The 47uF capacitor is needed to 
provide AC coupling because IC1a is 
biased at half supply (6V), as are all 
the other op amps in the circuit. It is 
also much larger than necessary to 
ensure that IC1a sees a very low source 
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impedance, to minimise noise. 

The 100Q resistor and 10pF capaci- 
tor on pin 5 are there to filter out any 
radio frequency (RF) signals at the op 
amp input. 

IC1a operates with a gain of 2.8, as 
set by the 18kQ feedback resistor be- 
tween pins 6 & 7 and the 10kQ resistor 
connected between pin 6 and the half- 
supply rail. This gain compensates 
for any signal losses in the following 
LDR1 and 1.5kQ attenuator circuit. 


SUPPLY SPLITTER ~ I 





When the tremolo modulation sig- 
nal is off, LDR1 receives a constant 
amount of light from LED4 and has a 
resistance of about 2.7kQ. Asa result, 
the signal is attenuated by a factor of 
2.8 before being applied to unity gain 
buffer stage IC1b. IC1b then drives the 
output socket via a 10uF coupling ca- 
pacitor. 

Note the 150Q resistor in series with 
the output. This isolates IC1b from 
any capacitive loads which may be 
connected to the output socket and 
prevents oscillation. 

Another two op amps are used in 








the control circuit, with IC2a provid- 
ing the high-Q filter section. This op 
amp has a “T-filter” circuit connected 
into its negative feedback loop (be- 
tween pins 1 & 2). The filter compo- 
nents include resistors R1 & R2, ca- 
pacitors C1 & C2 and the Rate pot 
(VR1). 

The frequency of the filter is set by 
the value of VR1 according to the fol- 
lowing formula: 

f = 1/2nC1V((R1 + VR1) x R2). 

Substituting the relevant values into 
this formula gives a frequency range 
of 2Hz to 17Hz (VR1 = 0-100kQ). 

The output signal from IC2a ap- 
pears at pin 1 and drives transistor Q1 
via a 10kQ base resistor. Q1 in turn 
drives LED4, which is optocoupled to 
LDR1. 

IC2a’s output also drives inverting 
op amp stage IC2b, which operates 
with a gain of about 21 (ie, 47kQ/ 
2.2kQ). Its output signal appears on 
pin 7 and the level is clamped at about 
1.8V above and below 6V (ie, half 
supply) using LEDs 2 & 3. 

This gives a square wave signal 
which swings between 4.2V and 7.8V 
(ie, 3.6V p-p). This signal is applied to 
Depth pot VR2 and the signal on its 
wiper then applied back to the T-filter 
stage via a 220kQ resistor. It is this 
positive feedback that makes the cir- 
cuit oscillate. 

As mentioned before, the ampli- 
tude of the sinewave signal from IC2a 
is set by the Depth pot (VR2). This 
sinewave signal swings above and 
below the 6V level (ie, 1/2Vcc). As the 
signal voltage from IC2a rises, it drives 
LED4 harder and so its light output 
increases. This reduces the resistance 
of LDR1 and so the audio signal out- 
put level increases. 


DC SOCKET 





Fig.3: here’s how to build the unit. Note that LED4 and LDR1 are enclosed 
in a light tunnel made from heatshrink tubing — see photo. Take care with 
component orientation during the board assembly. 


Conversely, as the signal swings 
down, the resistance of LDR1 increases 
and the audio output level is attenu- 
ated. As a result, the audio output 


level varies continuously. VR1 sets 
the Rate at which the audio output 
level varies, while VR2 set the Depth 
(or range) of the level variation. 


Table 1: Resistor Colour Codes 


Value 
1MQ 
220kQ 
47kQ. 
18kQ 
10kQ 
4.7kQ 
2.2kQD 
1.8kQ 
1.5kQ 
1500 
1000 


DOUCWVOUOULOOUULU 
—-- se 2 WOH OH =| NPD 


4-Band Code (1%) 

brown black green brown 
red red yellow brown 
yellow violet orange brown 
brown grey orange brown 
brown black orange brown 
yellow violet red brown 
red red red brown 

brown grey red brown 
brown green red brown 
brown green brown brown 
brown black brown brown 


5-Band Code (1%) 

brown black black yellow brown 
red red black orange brown 
yellow violet black red brown 
brown grey black red brown 
brown black black red brown 
yellow violet black brown brown 
red red black brown brown 
brown grey black brown brown 
brown green black brown brown 
brown green black black brown 
brown black black black brown 
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ale 2: Capacitor Codes — 

































"This view shows how ‘LED4 LDR? are enclosed in the heatshrink tube light 
tunnel. Don’t shrink the tubing down too far — it should be shrunk down just 
enough to firmly grip the two components. 


When S82 is switched to the “Out” 
position (ie, tremolo off), VR2’s wiper 
is held at Vcc/2 and so there is no 
positive feedback signal. As a result, 


the circuit stops oscillating and IC2a’s 
output sits at a constant 6V. This drives 
LED 4 (via Q1) with a constant amount 
of current and so the resistance of 
Tek SkS/s 


31 Acqs Tek Run: 5kS/s 








LDR1 (and thus the audio output level) 
remains constant. 

Because LEDs 2 & 3 are wired as 
voltage clamps, they flash on and off 
whenever the circuit is oscillating. 
We have put this to good use by hav- 
ing LED2 protrude through the front 
panel of the case, to give a visual 
indication of the oscillator rate. 

Of course, once you get above about 
10Hz, the LED will appear flicker quite 
rapidly. Note that the LED will be off 
when the Depth control is set to mini- 
mum and the oscillator stops, or when 
switch S2 is closed. 


Power supply 


Power for the circuit is derived from 
a 12VDC plugpack. This is applied 
via reverse polarity protection diode 
D1 and filtered using 100uF and 10pF 
electrolytic capacitors. S1 is the on/ 
offswitch, while LED1 provides power 
on indication. 

Op amp stage IC3 is used to provide 
a 6V (Vcc/2) supply rail with a low 
source impedance. This op amp is 
wired as a voltage follower and has its 
pin 3 input biased to Vcc/2 (6V) by 
two 10kQ resistors. A 10uF capacitor 


Sample 














Chi toomv ae oom. Toms CHT ov 
Fig.4: the top trace shows the audio input signal to the 
Tremolo unit while the lower trace is the modulated output 
signal that produces the tremolo effect. 
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Fig.5: the top trace in this scope shot is the sinewave 
output at pin1 of IC2a. Notice how the lower waveform 
(ie, the output signal) follows the sinewave shape. 


SWITCH 











The PC board fits neatly into a compact low-profile instrument case. You can 
switch the tremolo effect in or out using either the front-panel switch or an 


external foot-operated switch 


decouples this bias voltage to mini- 
mise noise. 

In operation, IC3 adjusts its output 
at pin 6 so that pin 2 is kept at the 
same voltage as pin 3 (ie, Vcc/2, or 
6V). The 100Q resistor provides short- 
circuit protection for IC3, while the 
10uF capacitor at pin 2 prevents the 
IC from oscillating. 


Construction 


Building it is easy since virtually 
all the parts are installed on a PC 
board coded 01104011 (117 x 102mm). 
This is housed in an ABS instrument 
case measuring just 140 x 110 x 35mm, 
to make a really compact unit. 

As usual, check your etched PC 


board against the published pattern to 
ensure there are no defects (eg, shorts 
between tracks or breaks in the cop- 
per pattern). You should also check 
the hole sizes — the pots and jack 
sockets require 1.5mm holes, while 
the four corner mounting holes should 
be drilled to 3mm. 

Fig.3 shows what you have to do to 
build the unit. Begin the board assem- 
bly by installing the resistors and wire 
links. Table 1 shows the resistor col- 
our codes but we suggest that you 
check the values using a digital multi- 
meter as well — just to make sure. 

The three ICs, diode D1 and transis- 
tor Q1 can all go in next, making sure 
that IC3 is the TLO71. Take care to 





1 PC board, code 01104011, 117 
x 102mm 

1 front panel artwork, 130 x 29mm — 

1 rear panel artwork, 130 x 29mm 

1 ABS instrument case, 140 x 110 
x 35mm 

3 6.35mm mono PC-mount jack 
sockets 

1 2.5mm DC power socket 

2 mini SP rocker switches (S1,S2) 

1 100kQ 16mm linear pot (VR1) 

1 10kQ 16mm linear pot (VR2) 

216mm diameter knobs 

1 LDR (LDR1) (Jaycar RD-3480 
or equiv.) 

4 M3 x 6mm screws 

1 20mm length of 6mm black 
heatshrink tubing 

1 60mm length of 0.8mm tinned 
copper wire : 

1 100mm length of twin light-duty 
hookup wire 

6 PC stakes 


Semiconductors 

2 TLO72, LF353 dual op amps 
(IC1,IC2) 

1 TLO71, LF351 op amp (IC3) 

1 BC548 NPN transistor (Q1) 

35mm red LEDs (LED1-LED3) 

1 3000mcd red LED (LED4) 

1 1N4004 1A diode (D1) 


Capacitors 

1 100uF 16VW PC electrolytic 
1 47uF 16VW PC electrolytic 
5 10uF 16VW PC electrolytic 
2 0.22uF MKT polyester 

1 560pF ceramic 

1 330pF ceramic 

1 10pF ceramic 


Resistors (0.25W 1%) 
2 1MQ 3 2.2kQ 
2 220kQ 1 1.8kQ 
1 47kQ 1 1.5kQ 
1 18kQ2 1 1500 
5 10kQ 2 100 
1 4.7kQ 


ensure that these parts are correctly 
orientated. This done, you can install 
all the capacitors but again watch the 
polarity of the electrolytic types. Ta- 
ble 2 shows the codes for the low- 
value capacitors. 

The two potentiometers can now 
be installed (don’t mix them up), fol- 
lowed by the jack sockets the LEDs 
and the LDR. LEDs 1 & 2 should be 
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Fig.6: this is the full-size etching pattern for the PC board. 


mounted at full lead length, so that 
they can later be bent over and pushed 
into their respective holes on the front 
panel. LED3 should be mounted about 
5mm clear of the PC board, while 
LED4 and LDR1 should both be about 
12mm clear of the board. Important: 
LED4 is the high-brightness LED. 

Once these parts are in, LED4 and 
LDR1 should be bent over at right 
angles so that they face each other. 
These two devices are then pushed 
into a light tunnel made from 6mm- 
dia. heatshrink tubing (about 20mm 
long), so that only the LED light falls 
on the LDR — see photo. 

Shrink the tubing slightly using a 
hot-air gun, so that the devices are 
properly sealed. 

Finally, complete the board assem- 
bly by installing PC stakes at the ex- 
ternal wiring points. There are six 
stakes in all — two each for switches 
S1 & S2 and two for the DC socket. 


Final assembly 


The next step is to drill the neces- 
sary holes in the front and rear pan- 
els, to accept the various hardware 
items. You can use the full-size 
artworks published with this article 
as templates to do this job. For the 
larger holes, it’s best to drill a small 
pilot holes first and then carefully 
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enlarge them using a tapered reamer. 

The switch mounting holes can be 
made by drilling a series of small holes 
around the inside perimeter and then 
knocking out the centre piece and fil- 
ing to a smooth finish. 

Once you’ve drilled the holes, at- 
tach the front and rear panel labels, 
then clip the switches into the front 
panel and secure the two pots. You 
will need to fit two nuts to each of the 
bushes on the pots — one on either 
side of the panel. LEDs 1 & 2 on the PC 
board can then be bent over through 
90° and pushed into their front panel 
holes. 

The PC board mounts on four inte- 
gral pillars on the base of the case and 
is secured using self-tapping M3 
screws. Note that it will be necessary 
to first remove the unused pillars on 
the base using a pair of side cutters, to 
prevent them fouling the PC board. 

Finally, complete the assembly by 
wiring up the switches and the DC 
socket, as shown on Fig.3. 


The smoke test 


Well, there won’t really be any 
smoke — or at least, we hope not! 

To test the unit, apply power, switch 
on and check that there is 12V be- 
tween pins 8 & 4 of both IC1 and IC2. 
Similarly, there should be 12V be- 
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Fig.7: these full-size artworks can be 
used as drilling templates for the front 
and rear panels. 


tween pins 7 & 4 of IC3, while pin 2 of 
IC3 should be at about 6V. 

Take care not to short out any of the 
IC pins while making these checks. In 
fact, it’s generally best not to probe 
the IC pins directly. Instead, you can 
connect the negative lead of your 
DMM to an earth point (eg, at the DC 
socket) and connect the positive lead 
to points on the circuit that directly 
connect to the relevant IC pins. 

Now check that LEDs 2 and 3 light 
alternately at an increasing rate as the 
Rate pot is wound up. Note that the 
Depth pot must also be turned up for 
these to operate, while S2 must be 
switched to the “In” position. 

Finally, you can check that the unit 
operates normally by connecting it to 
an amplifier and feeding in an input 
signal. The Tremolo effect should be- 
come quite prominent as the Depth 
control is wound up and you should 
be able to vary the rate from about 2Hz 
to 17Hz using the Rate control. Sc 
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The FM MiniMitter runs from a 3V 
supply and can drive a 300 dipole 
antenna for improved range. 


Build the 





i ; i 


By JOHN CLARKE 








A miniature FM stereo transmitter 


Want to listen to your own selection of music 
through your personal stereo FM radio. Using 
the FM MiniMitter, you can broadcast from 
your CD player or from any other source so 
that it can be picked up within a 35-metre 


radius. 


There are many applications for an 
FM transmitter, particularly if it can 
broadcast in stereo. You can broad- 
cast stereo signals from your CD player 
or any other source (stereo or mono) 
to an FM tuner or radio. 

The FM MiniMitter uses a single IC 
and a few other components and fits 
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in a small plastic case. It broadcasts 
on the FM band (ie, 88-108MHz) so 
that it can be received by any stand- 
ard FM tuner or portable radio. 

We published our first version of 
the MiniMitter in October 1988 and it 
has been a very popular project ever 
since. So why are we presenting it 





again? The main reasons are to extend 
its transmission range (a frequent re- 
quest over the years), to make it easier 
to tune and to make it easier to oper- 
ate the input level controls. 

Our new version of the FM 
MiniMitter operates from 3V rather 
than 1.5V and this can come from two 
AA cells or you can run it from a 6V 
DC plugpack. Running from two AA 
cells gives more than double the bat- 
tery life of one cell since the circuit 
will continue to operate even when 
the supply voltage drops below 1V 
(although the power output and range 
will be much reduced). 

The RCA input sockets and DC 
socket are all PC-mounted so there is 























‘range: 95-105MHz 
ar xtended with compo- 
ent changes; see text) 
Transmission range: 40m with 
Jed dipole antenna transmit- 
ter to typical FM receiver 
C rent consumption: 10mA | 


Distortion: typically 3% at 
ee 200mV audio signal level 
< ‘Separation between channels: 
_fupleally 45cB at kHz — 





virtually no wiring to do. 

Setting the input levels is now much 
easier and the adjustable coils have been 
spaced further apart to minimise inter- 
action and allow easier tuning. How- 
ever, the biggest change is in the an- 
tenna circuit. You can now use a simple 
wire antenna or a 300Q dipole antenna 
for extended range. 

Both antennas are matched correctly 
to the transmitter IC. The simple wire 
antenna is matched with a trimming 
capacitor while the 300Q dipole is 
matched using a trimmer capacitor and 
a 75Q-to-300Q balun. These antenna im- 
provements along with the 3V power 
supply provide the FM MiniMitter with 
a much greater transmission range. This 
is important, whether you are using it 
outdoors or between different levels in 
your home. 
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Circuit details 


The FM MiniMitter is based on a 
BA1404 IC made by the Rohm Corpora- 
tion in Japan. It incorporates all the 
processing circuitry required for stereo 
transmission which in itself is quite a 
complex procedure. See the separate 
section devoted to how an FM stereo 
transmitter works. Fig.1 shows the com- 
plete circuit. 

Left and right audio signals are con- 
nected via 10kQ series resistors to trim- 
pots VR1 & VR2. The 4.7uF capacitor at 
the wiper of each trimpot AC-couples 


Fig.1 (right): the circuit is based on the 
BA1404 FM transmitter IC. It is very 
similar to our original circuit published 
in October 1988 but now uses a 3V supply 
and can drive a 300Q dipole antenna for 
increased range. 
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Fig.2: the component overlay for the PC board. The corners of the PC board must be shaped to fit around 


the pillars of the plastic case. 


the signal to the following 50s pre- 
emphasis network comprising a 
.001pF capacitor and parallel 47kQ 
resistor. 

The 50s pre-emphasis is a defined 
amount of treble boost applied above 
3kHz before the signal is processed in 
the transmitter. When the signal is 
received and demodulated, the boost- 
ed treble signal is subsequently at- 
tenuated so that the frequency re- 
sponse is flat over the audio spec- 
trum. This process of pre-emphasis 
before transmission and de-emphasis 
at reception provides an improvement 
in the signal-to-noise ratio and a reduc- 
tion in audible hiss. 

The 10Q resistor following the pre- 
emphasis components at pins 1 & 18 
is there to help prevent RF signals 
entering the IC. 
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An internal bias voltage for the au- 
dio section within IC1 is decoupled 
by the 10uF capacitor at pin 2 and this 
voltage is also present at pins 1 & 18. 

An internal 38kHz oscillator is 
formed using crystal X1 connected in 
series with the 10pF capacitor to pins 
5 & 6. The oscillator drives the inter- 
nal stereo multiplexer which switches 
between the left and right signals (at 
38kHz). VR3 (between pins 16 & 17) 
provides the balance adjustment be- 
tween the left and right channels. 

The multiplexer output at pin 14 
and the 19kHz pilot tone at pin 13 are 
mixed at pin 12 to produce the modu- 
lation input. The resistors and capaci- 
tors at pins 13, 14 and 12 set the 
correct pilot tone level which is re- 
quired for detection in the stereo de- 
coder in an FM receiver. 

Following the modulator input is 
the RF section which includes the 
local oscillator and tuned output. The 
.001p.F capacitor at pin 4 provides 
bypass of the bias voltages used for 
the RF circuitry. 

The RF mixer oscillator comprises 
L1, the 47pF parallel capacitor and 
the two 15pF capacitors at pins 9 & 
10. Inductor L2 and the parallel 47pF 
capacitor filter the oscillator output 
to limit transmission beyond the fre- 
quency range required for stereo trans- 
mission. 

Finally, the RF output at pin 7 is 
coupled to the antenna and balun via 








a variable capacitor VC1. This is ad- 
justed for best matching into the an- 
tenna. Balun L3 provides for a dipole 
antenna if required. 

As already noted, the circuit is pow- 
ered from 3V, either from the two on- 
board AA cells or from an external 6V 
DC plugpack. This is connected via a 
DC socket with internal switching. 
When the plugpack is connected, the 
internal switch disconnects the AA 
cells and the positive DC line is fed to 
the cathode (ie, positive terminal) of 
ZD1, a 3.3V zener diode. 

The negative return line to the 
plugpack goes via the on/off switch 
and a 56Q resistor for current limit- 
ing. 


Construction 


All the components of the FM Mini- 
Mitter are mounted on a PC board 
coded 06104011 and measuring 153 x 
60mm. This is housed in a plastic 
utility case measuring 67 x 130 x 
44mm. The component layout is 
shown in Fig.2. 

You can begin construction by 
checking that the PC board fits neatly 
into the case. The corners may need to 
be shaped to fit around the corner 
pillars in the box. Check that the holes 
for the DC socket and RCA sockets are 
the correct size. Also the mounting of 
coils L1 and L2 may differ slightly, 
depending on the type of coil former 
used. 











Ais 


pee 


The PC board inside the FM MiniMitter accommodates all the components and 
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even the input and DC sockets. The only wiring is to the 300Q antenna terminals 
and to the on/off switch. Note the small ceramic capacitors with the black dot at 
the top; these are NPO types, specified for minimum frequency drift, and must 


be used for the 15pF and 47pF values. 


Some coil formers require a single 
central hole for mounting while oth- 
ers mount via two PC stakes which 
are part of the former. The central 
hole former will need a hole drilled 


| 
§ 


LJ No. Value 
| 1 100kQ 
@ 2 47kQ 
| 2 10kQ 
Ly 1 2.7kQ 
Ly 1 560 
LJ 2 10Q 


for it and the former can later be held 
in with some super glue. PC stakes 
can be inserted into the adjacent holes 
for connecting the wires. 

Start the assembly by installing the 





4-Band Code (1%) 

brown black yellow brown 
yellow violet orange brown 
brown black orange brown 
red violet red brown 

green blue black brown 
brown black black brown 









LJ Value JECCode EIA Code 
CQ) .01pF 10n 103 

QO .001pF fn 5102 

(1 330pF 330p 331 
QO 
QO 
Oo 





47pF 47p 47 
15pF 15p 15 
10pF 10p 10 


a a aT A 


5-Band Code (1%) : 
brown black black orange brown 
yellow violet black red brown 

brown black black red brown 

red violet black brown brown 

green blue black gold brown 

brown black black gold brown 
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How an FM Stereo Transmitter Works 
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Fig.5: the block diagram of an FM stereo transmitter. The multiplexer switches the modulation input to the mixer 
oscillator between the left and right channels at a rate of 38kHz. The 19kHz pilot signal (ie, half 38kHz) is used to lock 
the 38kHz multiplex decoder (demultiplexer) in a stereo tuner. 


Fig.5 shows the block diagram of 
the BA1404 stereo transmitter IC. 
The left and right channel inputs are 
applied to trimpots and then to a 
50s pre-emphasis circuit which pro- 
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Fig.6: the frequency spectrum of the com- 
posite transmitted stereo signal. Note the 


spike of the pilot tone at 19kHz. 


wire links and resistors. You can used 
Table 1 as a guide to the resistor col- 
our codes or use a digital multimeter 
to check the values. PC stakes are 
inserted for switch S1 and the 300Q 
and 75Q antenna outlets. 

Next, install the BA1404 IC, taking 
care to insert it with the correct orien- 
tation. This done, install the trimpots, 
trimmer VC1, the PC-mount RCA sock- 
ets and the DC socket. Zener diode 
ZD1 can be then be installed, followed 
by the capacitors. The electrolytic 
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vides treble boost above 3.38kHz. 
50s pre-emphasis is the Australian 
standard for FM broadcast. (75us 
pre-emphasis is used in the USA 
and other countries). 

After pre-emphasis, the left 
and right channel signals are 
fed to buffer amplifiers and then 
to the multiplexer which is 
driven at 38kHz. This produces 
sum (L+R) and difference (L- 
R) signals which are modulated 
on the 38kHz carrier. The car- 
rier is suppressed (removed) 
to provide a double sideband 
suppressed carrier signal. 

The (L+R) and (L-R) signals 
are mixed with the 19kHz pilot 
signal which is derived by div- 
iding down the 38kHz oscillator 


types must be inserted with the shown 
polarity, while ceramic types must be 
used where specified. 

Make sure you use a 38kHz crystal 
for X1. If you are mistakenly supplied 
with a 32kHz watch crystal, the trans- 
mitter will not work in stereo. 


Winding the coils 


Coils L1 and L2 are wound as shown 
in Fig.3. Wind one and a half turns 
around each former, using 0.5mm 
enamelled copper wire. The coil wind- 





by two. The resulting composite sig- 
nal is then frequency modulated onto 
a carrier frequency in the FM band. 
Once filtered and amplified in the RF 
amplifier, the signal is transmitted via 
the antenna. 

Fig.6 shows the spectrum of the 
composite stereo signal. The (L+R) 
signal occupies the frequency range 
between 0 and 15kHz. The double 
sideband suppressed carrier signal 
(L-R) has a lower sideband which 
extends from 23-28kHz and an up- 
per sideband from 38-53kHz. There 
is no subcarrier at 38kHz. 

The pilot tone at 19kHz is also 
shown. The pilot tone is used in the 
receiver to reconstitute the 38kHz 
subcarrier so that the stereo signal 
can be decoded. 


ing should be made within the lower 
half of the former. Insert each former 
into the PC board and solder the wires 
in position. 

The ferrite slugs can then be in- 
serted and screwed in so the top of 
each slug is about flush with the top 
of the former. Use a plastic or brass 
alignment tool to screw in the slugs. 
Using an ordinary screwdriver is bad 
for two reasons: (1) it is very easy to 
crack the slug; and (2) the screwdriver 
badly affects the tuning of the coils. 
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Fig.7: these scope waveforms show the 38kHz multiplex 
output waveform at pin 14 of IC1 when an 8kHz sine- 
wave is fed into the left channel. 
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Fig.9: the final modulation waveform appearing at pin 12 


of [C1 combines the left and right inputs (in this case, 
only the left 8kHz input), the 19kHz pilot and the 38kHz 
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Fig.8: the 19kHz pilot tone at pin 13 of IC1 is a square 
wave. 
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Fig.10: if you have a 100MHz scope you can measure the 
RF output at the input to the balun. Use a 10:1 probe. 





switching. 


The balun is wound using red and 
black light duty hookup wire, also as 
shown in Fig.3. The colours make it 
easy to identify each winding when 
you connect it to the PC board. Each 
wire is looped twice through the fer- 
rite balun core, as shown in Fig.3. The 
finished balun is connected to the PC 
board stakes, taking care to connect 
the correct wire to each PC stake. 

The two AA cell holders are each 
wired to the PC board, taking care to 
orient each holder correctly. The hold- 


ers can be held in place with small 
screws and nuts or simply glued in 
place using a hot glue gun, silicone 
sealant or even contact adhesive. 
The case requires holes for the RCA 
sockets and the DC socket. The screw 
terminals for the 300Q ribbon cable 
antenna connections are mounted at 
the other end of the case. The screw 
terminal plate is secured with two 
screws which tap into the plastic case. 
Drill holes for the connection screws 
to pass through into the case and holes 





for the internal connection tabs. These 
are bent flat inside the case to allow 
the PC board to be easily installed 
without fouling. 

You will also need a hole in the lid 
for the power switch. Wire up the 
switch and the 300Q terminals using 
light-duty insulated hookup wire. 


Testing 


Testing the transmitter can be done 
using two AA cells or with a 6VDC 
plugpack. Apply power and first check 
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You can connect either a 300Q dipole antenna to the screw 
terminals or run a length of wire from the 75Q signal out- 
put on the PC board out through the adjacent hole. 


for a nominal 3V between pins 3 and 
15 of IC1. Now connect the 300Q di- 
pole antenna to the connecting screws 
or use a 1.5m length of insulated hook- 
up wire connected to the 75Q signal 
terminal on the PC board. Do not use 
both antennas together. 

You will need a stereo FM tuner or 
radio to tune the transmitter. The FM 
tuner and transmitter should initially 
be placed about two metres apart. Do 
not connect a program source to the 
FM MiniMitter at this stage. 

Begin by setting the FM tuner to 
around 100MHz, where there is no 
other station. The tuner should pro- 
duce a lot of noise, indicating that 
there is no station present. 


Now adjust the slug in L1 using a 
suitable trimming tool, until the trans- 
mitter is tuned in; this will cause the 
noise level from the tuner to drop 
right down. This is called “Quieting” 
by the way. 

This done, adjust the slug in L2 so 
that the stereo indicator light on the 
FM tuner comes on (if there is one); 
background noise should be minimal. 

You can now connect up a stereo 
signal source such as a CD player to 
the inputs and check if you receive 
this in the tuner. 

If all is OK, carefully adjust trim- 
pots VR1 and VR2 for best sound from 
the tuner; there should be no notice- 
able distortion and sufficient signal to 








Fig.11: this drilling 
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template can be used 
for marking out the 
holes for the RCA 
sockets and the DC 
socket. 








CASE DRILLING TEMPLATE 
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The two RCA connectors and DC socket mate with holes 
drilled in the other end of the case (ie, opposite the 
antenna terminals). 


be above any background noise. Set 
VR3 so that the left and right channels 
are correctly balanced (ie, equal in 
loudness). 


Adjusting VC1 for best range 


The variable capacitor, VC1, feed- 
ing the antenna will need to be ad- 
justed for best transmission range. 
Connect the antenna you intend us- 
ing to the transmitter and disconnect 
the receiver’s antenna (or move it as 
far away as practical). Adjust trimmer 
VC1 for best signal strength in the 
receiver. If you cannot remove the 
antenna on the receiver, it will be 
necessary to place it about 20 metres 
or more from the transmitter and then 
adjust VC1 for best reception, as best 
you can. 

The ultimate range for the Mini- 
Mitter depends on the orientation of 
the 300Q antenna, its height and the 
sensitivity of the receiver. The 300Q 
dipole antenna transmits its signal 
with maximum strength broadside to 
the dipole. Similarly, the FM receiver 
has best pickup broadside to its an- 
tenna. When using a single length of 
wire as a 75Q antenna, best range will 
be obtained when both antenna and 
receiver have the same orientation; ie, 
both vertical or both horizontal. 

Note that the FM MiniMitter will 





MINI-MITTER 
06104011 


1 PC board, code 06104011, 153 
x 60mm 

1 plastic case, 67 x 130 x 44mm 

1 front panel label, 127 x 64mm 

1 PC-mount DC socket 

1 stereo PC-mount RCA sockets 
or two insulated RCA sockets 

1 SPDT toggle switch (S1) 

1 2-way screw loudspeaker 
terminal panel 

2 AA cell holders 

2 ferrite slug coil formers (L1,L2) 

2 F29 ferrite screw slugs 

1 6mm balun core 

1 38kHz crystal (X1) 
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Fig.12: this is the actual size artwork for the PC board. It’s a good idea to check 
your etched board against this pattern before installing any of the parts. 














— Ss 2 M3 x 6mm screws 
(@ OFF Ct) ON “dj eee: ( -) 7 PC stakes 
i = 1 60mm length of 0.5mm enamel 
(+ : owe copper wire 
6V DC 1 100mm length of red light 
gauge hookup wire 


STEREO FMT 


MINIMITTER 


RANSMITTER 









Y 








Fig.13: the front panel artwork. It too can be used as a drilling template. 


not quite cover the full FM band with 
the range of adjustment provided by 
the slug in coil L1. To cover the range 
between 105MHz and 108MHz, you 
will need to change the 47pF capaci- 
tors across L1 and L2 to 39pF. Alterna- 
tively, to cover the range below 95MHz 
down to 88MHz, change the 47pF ca- 
pacitors to 56pF. 

Again, these capacitors must be 
NPO ceramic types (ie, zero tempera- 
ture coefficient) to minimise frequency 
drift in the transmitter. 

If the FM MiniMitter will only be 
used with batteries, you can remove 
the DC socket and zener diode ZD1 
and use a wire link in place of the 56Q 
resistor. This will marginally improve 
cell life by preventing current flow 
through the zener and also remove 
the slight voltage drop across the 56Q 
resistor. 


Connecting a mono source 
Even though the FM MiniMitter is 


specifically designed for stereo trans- 
mission, you may want to use it with 
a mono source. What do you have to 
do? 

If you want reception in both chan- 
nels on a stereo tuner or radio, you 
must connect the mono signal to the 
left and right channel inputs. The sim- 
plest way to do this is to use a mono to 
stereo bridging lead which will have 
three RCA connectors (one for the in- 
put and two for the outputs). You can 
make this up yourself or purchase it 
as an accessory from kitset suppliers 
(eg, Jaycar Cat WA-7054) or from hifi 
stores. 

Of course, if you have a stereo tuner 
which can be switched to mono mode, 
the above course will not be neces- 
sary. In this case, you can simply con- 
nect the mono source to the left or 
right channel input on the MiniMitter. 

Note that operating in mono will 
also give a slightly better signal-to- 
noise ratio. sc 


1 100mm length of black light 
gauge hookup wire 

1 100mm length of medium duty 
hookup wire 

1 90mm length of 0.8mm tinned 
copper wire 


Semiconductors 

1 BA1404 stereo FM transmitter 
IC (IC1) 

1 3.3V 1W zener diode (ZD1) 


Capacitors 

1 100unF 16VW PC electrolytic 

2 10uF 16VW PC electrolytic 

2 4.7uF 16VW PC electrolytic 

3 .01F ceramic 

3 .001u.F MKT polyester 

1 .001uF ceramic 

1 330pF ceramic 

2 47pF NPO ceramic (see text) 

2 15pF NPO ceramic 

1 10pF ceramic 

1 3-10pF trimmer capacitor 
(VC1) 


Trimpots 

2 2kQ horizontal trimpots (code 
202) (VR1,VR2) 

1 50kQ horizontal trimpot (code 
503) (VR3) 


Resistors (0.25W, 1%) 


1 100kQ2 1. 2.7kQ 
2 47kQ 1 56Q 
2 10kQ 


2 10 
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This “intelligent” 
Nicad battery charger 
was designed for 
high-current, rapid- 
charge applications, 
such as cordless 
power tools and 
model racing cars. 
It’s just the shot for 
recharging battery 
packs ranging from 


S A KEEN HANDYMAN, I 
have a number of power tools, 
including a few cordless types 

that run off nicad battery packs. These 
battery packs range from 7.2V to 14.4V 
and almost inevitably contain Sanyo 
or Panasonic nicad cells, regardless of 
the brand of the tool itself. 

Properly treated, these battery packs 
should be good for hundreds of charges 
and can potentially last many years. 
Unfortunately, proper nicad chargers 
are usually expensive and the cheap 
chargers supplied with the original 
equipment often incorrectly charges 
the cells and dramatically shortens 
their life. 
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Recently, I found that my 2-year- 
old 9.6V cordless drill battery wouldn’t 
perform to its rated capacity after 
charging. Unfortunately, battery packs 
are fairly expensive to replace, some- 
times costing almost as much as the 
entire drill kit —- and that’s if you can 
purchase the battery pack separately 
at all. Often, you will simply be told 
to just “buy a new drill”. 

In fact, it is far cheaper to purchase 
your own cells and manufacture a 
“new” battery pack using the old case. 
This involves soldering leads between 
the battery tags to connect them in 
series. Note, however, that you should 
never solder directly to the cell cases 





7.2V to 14.4V. 
By PETER HAYLES 





— that can damage them and is quite 
dangerous. 

In selecting replacement cells, I re- 
searched the manufacturer’s specifi- 
cations on charging and guess what? 
— the battery charger that came. with 
the drill didn’t comply with these 
specifications. Instead, the supplied 
charger is a very simple device that 
applies a constant current to the bat- 
tery pack and doesn’t cut out once the 
pack is fully charged. 

As a result, once the cells are fully 
charged, the battery starts to heat and 
the internal pressure builds up. This 
can lead to permanent cell damage 
and in serious cases, the battery can 





rupture or vent electrolyte. 

Having paid good money for a new 
battery pack, I decided to design a 
new charger that would not damage 
the battery. In particular, I wanted a 
charger that not only met the specifi- 
cations but would also sense the con- 
dition of cells and charge accordingly. 

In short, I wanted to be able to 
“throw” the pack on the charger and 
know that it would be “good” the next 
time I reached for it. And that meant it 
had to be fully automatic, with no 
switches to set. 

Meeting these requirements also 
meant that the charger required some 
inbuilt “intelligence”, so logic con- 
trol circuitry was required. At the same 
time, I wanted to keep the design as 
simple as possible and keep the com- 
ponent count down — after all, reduc- 
ing the size of a PC board and the 
number of holes in it leads to major 
cost savings. 

In the end, I decided on a very 
simple 1-chip design based on a PIC 
microcontroller (PIC is a registered 
trademark of MicroChip and refers to 











arange of microcontrollers). That way, 
it’s the software that’s programmed 
into the PIC that does all the hard 
work. If you don’t have a PIC pro- 
grammer, don’t panic! — programmed 
PICs to suit this design are available 
inexpensively from the author. 

Other than this, only a few com- 
monly available components are re- 
quired to complete this project. The 
“all-up” cost should be about $60 
which is a lot cheaper than your next 
battery pack! 


Nicad characteristics 


Even if you don’t want to build this 
charger, you can still learn how to get 
the most from your nicad batteries. To 
start with, a “cell” is defined as a 
single vessel containing electrodes and 
electrolyte for generating current. A 
battery consists of two or more cells. 
Nicad cells are rated at 1.2V for de- 
sign purposes, although they normally 
develop about 1.25V and require a 
charging voltage of 1.5V (during full 
charge). 

Nicad cells can supply very large 


amounts of current and display a re- 
markably flat discharge characteris- 
tic, maintaining a consistent 1.2V 
throughout discharge. The voltage 
then drops quite suddenly and a cell 
is almost completely flat at 0.8V. This 
is called the “knee” characteristic be- 
cause of the shape of the graph of 
voltage against time. 

Nicad battery capacity is rated in 
mAh (milliampere-hours) and is com- 
monly referred to as “C” — ie, it can 
supply 1C mA for 1 hour, 2C mA for 
30 minutes, etc. Three different charg- 
ing techniques are commonly em- 
ployed: trickle charging whereby the 
battery is “topped up” at 3.3% of C to 
5% of C; slow charging at 10-20% of 
C; and fast charging at 50-100% of C. 

Slow charges are not meant to be 
continually applied and since nicad 


Below: the unit is easy to build since 
virtually all the parts are on the PC 
board. Keep the wiring neat and tidy 
by using cable ties and note that the 
large metal diecast case is necessary 
for heatsinking. 
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Fig.1: this flow chart shows the 
‘basic operation of the software 

that’s programmed into the PIC 

microcontroller. 
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batteries are about 66% efficient, this 
type of charging normally takes about 
8-15 hours. On the other hand, fast 
charges at 100% of C should be termi- 
nated after about 1.5 hours, assuming 
that the battery is flat to begin with. 

Once a battery is fully charged, it 
produces gas and this creates a high 
internal pressure and a sudden rise in 
temperature. At this point, the battery 
should be switched to trickle charg- 
ing, otherwise it will begin to vent 
and release its electrolyte. And that 
permanently damages the cells. 

As a matter of interest, my old bat- 
tery was rated at C = 1300mAh and 
my old charger was rated 400mA (30% 
of C). This means that the charger 
should have been switched off after 
about four hours, provided that the 
battery was almost flat to begin with. 

However, there is no way of know- 
ing if C was actually 1300mAh or if it 
had decreased a bit. Once a battery 
starts to deteriorate, it becomes a vi- 
cious cycle and the battery then dete- 
riorates rapidly due to more and more 
overcharging. According to the manu- 
facturer, the cells supplied with my 
drill should have been good for 500- 
1000 cycles if properly treated! 


The memory effect 


Possibly the biggest misconception 
that surrounds Nicad cells is a result 
of the so-called “memory effect”. Al- 
most every one quotes it as the reason 
that cells have to be completely flat- 
tened (ie, to OV) before charging — 
otherwise they develop some sort of 
memory and can only hold a partial 
charge from there on. 

The “memory effect” was discov- 
ered during the early days of satel- 
lites. They used solar cells to charge 
nicad batteries and these batteries 
were subjected to precise charge/dis- 
charge cycles many hundreds of times, 
as the satellite alternated between 
darkness and sunlight during its or- 
bit. However, memory effect isn’t a 
problem if the charge/discharge cy- 
cles are varied — it certainly isn’t a 
significant problem in normal home 
usage. 

Although it may be OK (but not 
really a good idea) to discharge indi- 
vidual cells to OV, this is certainly not 
recommended for an entire battery of 
cells. The reason is simple — when a 
battery is discharged below 0.8V per 
cell, one of the cells is inevitably 
weaker than the others and goes to 0V 














S¢ PIC NICAD BATTERY CHARGER 


Fig.2: the PIC microcontroller (IC1) is at the heart of the circuit. It continually 
samples the battery voltage and outputs a PWM waveform which controls 
constant current source REG2 via transistor Q1. 


first. If the battery is further flattened, 
this battery becomes reverse charged 
(ie, it reverses polarity) and this weak- 
ens it even further. This creates an 
effect called “voltage depression” and 
it’s quite common in battery packs 
that are treated this way. 

Eventually, the battery’s perform- 
ance drops off quite suddenly which 
ironically is the very thing that the 
user is trying to prevent. Preventing 
this problem is quite straightforward 
— don’t discharge the battery to OV. 

Most users know where the bat- 
tery’s “knee” occurs; it is when the 
tool first starts to show signs that the 
battery performance (and hence bat- 
tery voltage) is suddenly dropping. It 
is a good idea to immediately recharge 
the battery from this point. Usually, 
there will be less than 5% of C re- 
maining anyway. 

One other thing — Nicad batteries 
don’t like getting too hot or too cold. 
They will not take a full charge and 
they actually discharge (even under 
no load) much faster when over 40°C 
or below 0°C. For this reason, you 
should avoid leaving cordless tools 
inside a hot car. In addition, a nicad 
battery pack builds up internal heat 
when working, so don’t over-work the 
tool. 

Nicad batteries should also be left 
to cool down for a while after dis- 


charge before recharging them. Note 
also that Nicad batteries do self-dis- 
charge and the rate is also tempera- 
ture related. As a rule of thumb, they 
will hold a full charge (with no load) 
for about a month or two but when 
they get old or hot, they might only 
last a day. 

So what can you learn from this? 
The rules are: 

(1). Don’t flatten a nicad battery 
below 0.8V per cell. 

(2). Don’t overcharge your battery 
beyond 100% of C. 

(3). Nicads don’t like to get too hot 
or too cold (0-40°C is usually best). 


Nicad charging 

The nicad batteries used in cord- 
less tools and model racing cars gen- 
erally have a value of “C” ranging 
from 1000-3000mAh. The first step is 
to determine what “C” is for your 
cells. You can do that either by di- 
rectly inspecting the cells (assuming 
that the battery pack can be easily 
disassembled) or by contacting the 
manufacturer for the part number. The 
value for “C” is often included in the 
part number and its specifications can 
be checked out on the manufacturer’s 
website. 

For my new battery, the value for 
“C” was 1700mAh. Note that the “C” 
of the individual cells is the same as 





the “C” of the complete battery. 

When designing a charger, you 
should first consider how the cells are 
to be used. For power tool and model 
car applications, the charge use is 
termed “cycle use” because the bat- 
tery is repeatedly charged and dis- 
charged. In addition, the charge time 
required is usually as fast as possible 
—ie, between 1 and 2 hours. 

My batteries were capable of taking 
a fast charge of 100% of C, which 
equates to 1.7A. Despite this, I con- 
servatively selected 1.25A as my 
charge current because I wanted to be 
able to charge 1300mAh (1.3Ah) bat- 
teries as well. This value should be 
OK for most readers and it doesn’t 
really matter if it is a bit less than 
100% of C, because the charger will 
eventually detect a peak anyway. How- 
ever, some readers will want to adjust 
the maximum charging current and 
this procedure is described later on. 

For “cycle use”, there are two rec- 
ommended methods of detecting 
charge termination — either using a 
temperature sensor in the battery pack 
or using a “negative delta V” cutoff 
system. The temperature technique 
relies on detecting the sudden rise in 
battery temperature when the battery 
is fully charged and using this to shut 
down the charger. There is nothing 
wrong with doing this but battery 
packs do not always come with tem- 
perature sensors built in. Furthermore 
those that do, often sense the temper- 
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CON1 
"DC" SOCKET 
(REAR VIEW) 


*LED1 & LED2 ARE MOUNTED 
ON SOLDER SIDE OF PC BOARD 
AND PROTRUDE THROUGH 
BOTTOM.OF CASE. 





Fig.3: follow this wiring diagram to build the Intelligent Nicad Charger. Make sure that all semi- 
conductors are correctly orientated and note that the 19 5W resistor should be mounted slightly 
proud of the PC board, to aid cooling. 


ature of one cell only. 

The “negative delta V” system re- 
lies on the fact that the battery voltage 
peaks and then drops about 15-20mV 
per cell when fully charged. This 
charger will detect a minimum peak 
of about 84mV and so can be used to 
charge battery packs ranging from 7.2V 
to 14.4V (ie, 6-12 cells). Note that the 
upper limit is determined by the maxi- 
mum output voltage of the charger. 

No matter how discharged the bat- 
tery is, this technique will give enough 
charge to restore the battery to its full 
state. The battery is then continually 
“topped up” with a trickle charge to 
prevent slow leakage due to its inter- 
nal resistance. 

Another thing to consider is the 
requirement to let the battery cool 
down before recharging. If a battery is 
hot, its output voltage will rise slightly 
as it cools. This battery charger is 
programmed to wait until the battery 
voltage is stable for about 30 seconds 
before starting to charge. If the battery 
has just come off discharge and is hot, 
it may take a minute or so for the 
charge to begin to start. 

In addition, new batteries may show 
false peaks during the first four min- 
utes of charging. For this reason, the 
charger starts with a slow “soft start” 
charge for four minutes, to allow the 
battery to cool and get past this point. 

In order to make the unit fully auto- 
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matic, it also automatically detects 
when a battery is connected for charg- 
ing. There’s just one proviso here — 
the battery voltage must be above 2V 
(open circuit) for the charger to recog- 
nise it. If a battery pack is discharged 
to OV, it won’t be recognised and the 
charger won’t start. 

In practice, this isn’t a problem since 
a cordless tool or model car stops 
working altogether when the pack gets 
down to about half voltage (ie, 3.6V 
for a 7.2V pack, or 7.2V for a 14.4V 
pack). Of course, no-one uses a tool 
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Fig.4: this diagram shows the 
mounting details for the LM317K 
regulator (REG2). Make sure that 
it is electrically isolated from the 
case. 


until it stops working altogether — in- 
stead, the battery is placed on charge 
as soon as there is a marked deteriora- 
tion in performance. 

The charging algorithm used by the 
PIC microcontroller is shown in Fig.1. 
Note that the first LED is on continu- 
ally during the “bulk charge” process, 
while the second LED indicates the 
type of charge being applied. 

The operation of the charger is fairly 
straightforward. Normally, when the 
charger is switched on, both LEDs 
flash once. The charger then waits in 
standby mode until a battery is con- 
nected. Once a battery is connected, 
the charger progresses though several 
modes: ie, cool, soft, fast and trickle. 

At the end of the charging process, 
the battery can be left on trickle charge 
indefinitely, or removed from the 
charger at this point. When the bat- 
tery is removed, the charger reverts to 
standby. 


Basic operation 


Fig.2 shows the full circuit details 
of the Nicad Battery Charger. It uses a 
PIC microcontroller (IC1) to generate 
a pulse width modulated (PWM) 
waveform and this signal switches a 
constant current supply based on 
REG2 which is used to charge the 
battery. 

In operation, the PIC microcontrol- 
ler senses the battery voltage and con- 


















verts this to a digital value using an 
internal A/D (analog-to-digital) con- 
verter. It then adjusts its PWM output 
signal to control the charging rate ac- 
cordingly. It also drives the two LEDs, 
to indicate the charging status. 

The smallest and cheapest micro- 
controller that could be used to per- 
form the A/D conversion and still have 
the necessary functions and control 
lines is the PIC16C711. This device is 
an 8-bit, high-performance 4MHz CPU 
and it includes four A/D converter 
stages, a brown-out timer and a watch- 
dog timer. 

The timers are used to reset the 
chip if problems occur due to power 
transients or interruptions. 

The PIC16C711 comes in an 18-pin 
dual-in-line package and has a “mas- 
sive” 1K words of program memory 
and 68 bytes of data. It’s hardly enough 
to load Windows 2000 but it’s quite 
enough for a relatively simple control 
program. 


Circuit details 


OK, let’s look at how the circuit 
works in greater detail. As shown, the 
circuit runs off an AC plugpack and 
its output is fed to a bridge rectifier 
(BR1) and a 4700uF filter capacitor. 
This capacitor reduces the DC ripple 
to about 1V under full load (1.5A). 

REG1, a 7805 3-terminal regulator, 
produces the +5V rail for the PIC mi- 
crocontroller. A 0.1uF capacitor is 
used to decouple this rail. 

Crystal X1 and its associated 27pF 
capacitors provide a stable and accu- 
rate 4MHz timebase for IC1. This is 
necessary to ensure accurate time de- 
lay functions for charging. The two 
LEDs (LED1 & LED2) are driven di- 
rectly from pins 8 & 9 of IC1 via 1002 
current limiting resistors. 

Pin 18 (RA1/AN1) is used to “sense” 
the battery voltage. This input sam- 
ples the battery voltage via a voltage 
divider consisting of 3.3kQ and 1kQ 
resistors. These resistors are neces- 
sary to “divide” the battery charging 
voltage of about 0-21.5V down to 0- 
5V, which is the range of the PIC’s 
A/D converter. 

Note that the PIC uses an 8-bit A/D 
converter, so we have 256 (2°) possi- 
ble values. This gives us a resolution 
of 21.5/256 = 84mV which means that 
a 6-cell (7.2V) pack is the smallest 
pack that the charger will peak detect. 

The PWM waveform from IC1 ap- 
pears at pin 6 (RBO) and drives switch- 





ing transistor Q1 via a 3.3kQ resistor. 
Q1 in turn drives the ADJ terminal of 
REG2, an LM317K adjustable 3-termi- 
nal regulator. 

In operation, the LM317 maintains 
a constant 1.25V between its OUT pin 
and the ADJ pin. In this circuit, a 12 
5W resistor is connected between 
these two terminals and this ensures 
that a constant 1.25A is applied to the 
battery pack. 

If necessary, you can adjust this 
value to suit your application. All you 
have to do is choose the charging cur- 
rent that you want and use Ohm’s 
Law (V = IR) to calculate the resistor 
value; ie, divide 1.25V by the current 
that is recommended for full charge. 
For example, a 0.68Q resistor will pro- 
vide a charging current of about 1.7A, 
while 1.2Q will provide 1A. 

The circuit works like this: when 
Q1 is biased on, it effectively pulls the 
ADJ pin of REG2 to ground and so the 
output of REG2 will only be at about 
1.25V. However, very little current will 
flow in the output since D1 is reverse 
biased and there is a 1kQ resistor in 
series between the 1Q 5W resistor and 
the ADJ terminal. In fact Q1 is biased 
on by default, so that the unit is “fail- 
safe”. 

Conversely, when Q1 turns off due 
to the PWM waveform from IC1, REG2 
behaves as a constant current source 
and it charges the battery pack via D1. 

Diode D1 ensures that the battery 
cannot discharge back into REG2 if 
the power is accidentally turned off! 
If the power is interrupted with a fully 
charged pack, D1 isolates the output 
circuit and the nicad battery will 
slowly discharge through the 3.3kQ 
and 1kQ voltage divider resistors. 
When power is subsequently restored, 
the charger will detect the voltage peak 
again and return to trickle charge after 
just a few minutes. 


Built-in self-test 


A final feature of the software is 
that there is a “Built-In-Test” (BIT) on 
power up. This effectively tests all the 
components except the capacitors (ie, 
more than 80% of the components). 

During power up, if no battery is 
detected (ie, less than 2V on the out- 
put), the output is turned on for one 
second and the voltage checked. The 
output is then turned off. If the volt- 
age does not reach at least 10V when 
high and go below 2V when low, then 
an error is detected. The LEDs are 


Parts List 


1 aluminium diecast case, 171 x 
121 x 55 

1 PC board, 77.5 x 85mm 

1 front panel label 

1 4MHz parallel cut crystal (X1) 

4 2-pin PC-mount terminal 
blocks (4A, 0.2-inch pitch) 

1 18-pin DIL IC socket 

1 TO-3 insulating pad 

2 TO insulating bushes 

3 M3 x 12mm machine screws, 
nuts & washers 

4 M4 x 12mm machine screws, 
nuts and washers 

25mm LED bezels 

1 5.5mm ID rubber grommet 

1 2.5mm DC panel socket 

1 2.5mm DC plug 

1 4mm crimp lug 

4 plastic cable ties » 

2 plastic cable tie mounts 

3 300mm lengths heavy-duty 
multistrand cable (red) 

1 180mm length heavy-duty 
multistrand cable (black) 

1 200mm length heavy-duty 
multistrand cable (white) 

1 600mm length heavy-duty 
figure-8 cable 


Semiconductors 

1 PIC16C711-04/P programmed 
microcontroller (IC 1) 

1 BC548 transistor (Q1) 

1 7805 3-terminal regulator 
(REG1) 

1 LM317K adjustable regulator 
(REG2) 

1 4A or 6A 400V single in-line 
bridge rectifier (BR1) (DSE 
Cat Z3310; Jaycar Cat ZR- 
1360; Altronics Z0076) 

1 1N5404 power diode (D1) 

25mm red LEDs (LED1, LED2) 


Capacitors 

1 4700uF 35VW electrolytic 
(36mm high) 

1 0.1nF monolithic 

2 27pF ceramic 


Resistors (0.25W, 1%) 
2 3.3kQ 

3 1kQ 

2 100Q 

1 10 5W wirewound 


Miscellaneous 
Thermal grease (see text), 
heatshrink sleeving, solder. — 
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The connecting cable for the battery pack emerges from a grommetted hole in 
one end of the case. The adjacent socket is for the external AC plugpack supply. 


both powered on simultaneously dur- 
ing this BIT. If there is an error the 
LEDs then flash alternately. 

This mode can be verified by 
shorting the output on power up or 
plugging in a battery during the BIT. 
The error mode will also be invoked 
and the LEDs will flash if no peak is 
detected after three hours of main 
charge. The unit will then time out 
and switch off automatically. 


Construction 


All the parts except for REG2 
are mounted on a PC board coded 
14104011 and measuring 77.5 x 85mm. 
This board is mounted in a substan- 


Tg 1t104011 
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tial metal diecast case, which is nec- 
essary to ensure adequate heatsinking 
for REG2. 

Fig.3 shows how the parts layout 
on the PC board. The board is easy to 
assemble but take care with the orien- 
tation of Q1, IC1, D1 and the 4700uF 
electrolytic capacitor. Pin 1 of IC1 is 
adjacent to a small dot in the body at 
one end of the device. 

Regulator REG1 is mounted flat 
against the PC board, with its leads 
bent at right angles to pass through 
the holes. It is secured to the board 
using an M3 screw and nut and the 
copper pad on the underside of the 
board provides all the necessary heat- 


Fig.5: you can 
make your own 
PC board from this 
full-size etching 
pattern or buy a 
ready made board 
from RCS Radio. 








sinking for this device. 

It’s a good idea to mount the 5W 
resistor about 3mm proud of the board, 
as it gets quite warm during opera- 
tion. This will allow the air to circu- 
late beneath it for cooling. 

Unlike the other parts, the two LEDs 
are mounted from the copper side of 
the PC board. The top of each LED 
should be about 13mm above the 
board, so that they pass through match- 
ing holes drilled in the base of the 
case when the board is mounted in 
position. Note: the base of the case 
becomes the front panel. 


Mounting REG2 


The LM317 (REG2) is mounted on 
the side of the aluminium diecast case 
using a standard TO-3 insulating kit 
to ensure electrical isolation. Fig.4 
shows the mounting details. 

Use the insulating pad as a tem- 
plate to mark out the hole positions, 
then drill the holes and use an over- 
size drill to remove any metal swarf. 
Carefully inspect the mounting area 
to ensure that it is completely smooth 
and free of any swarf before mounting 
the device, as a sharp edge could 
“punch-through” the insulating pad 
and short the device to the case. 

The insulating pad can be either a 
mica washer or a silicone impregnated 
washer. If you use a mica washer be 
sure to smear all mating surfaces with 
thermal grease to aid heat transfer, 
before bolting the assembly down. 
Once the regulator is in position, use 
your multimeter to confirm that its 
metal body is indeed isolated from 
the diecast case. 

Note that the LM317 will dissipate 
about 12W when charging smaller 
batteries so don’t use a smaller case 
than the one specified, otherwise the 
heatsinking will be inadequate. If even 
higher power dissipation is required 
(eg, if you are fast-charging at more 
than 1.25A), then REG2 should be 
fitted to a substantial heatsink. 

Once the board assembly has been 
completed, it can be mounted inside 
the case. To do this, you will need to 
mark and drill out four 4mm holes for 
the mounting screws, plus two holes 
for the indicator LEDs. Another two 
holes are required in one end of the 
case to accept a small rubber grommet 
(8mm) and the power socket. 

The PC board is mounted on 10mm 
standoffs and secured using four M4 x 
12mm countersunk screws, nuts and 














_ washers. Note that the screws must 
have countersunk heads, because they 
have to go under the label. The two 
LEDs should be pushed into matching 
holes in the case as the board is 
mounted, with their tops just flush 
with the case surface. 

The internal wiring is shown in 
Fig.3 and the photo. The external lead 
to the battery pack is run out via the 
5.5mm ID grommet and is fitted with 
a 2.5mm DC power plug. The AC 
power leads are connected to an adja- 
cent 2.5mm panel socket (note: choose 
a size that suits your AC plugpack 
supply). 

To ensure reliability, it’s a good idea 
to secure the wiring using four cable 
ties. Two of these cable ties pass 
through cable tie mounts, as shown in 
the photo. 

Finally, the front panel label can be 
affixed in position. The two LED can 
be dressed up by fitting plastic bezels 
if you wish. 


Testing & operation 


This unit requires a 24VAC input to 
charge 14.4V batteries, although only 
16VAC is required to charge anything 
smaller. The AC power source must 
be rated at the chosen supply current 
or better — typically 1.5-2A. This can 
come from an external AC plugpack 
supply. 

The bridge rectifier and 4700uF fil- 
ter capacitor should produce about 
1.4 times the AC RMS input. So if 
using a 16VAC supply, the main rail 
should be about 22VDC. If using 
24VAG, this rail should be about 
30VDC. You should also check that 
the 5V rail is present at the output of 
REG1 and that there is at least 2.5V 
across the LM317, the 1Q current sens- 
ing resistor and diode D1. 

For the connection to the battery, I 
used my existing charger pack after 
first removing the internal circuitry — 
which was no more than a transistor 
and LED to indicate that current was 
being delivered. For power connec- 
tions, EIAJ DC voltage connectors and 
plugs are standard, with the positive 
usually being the centre pin. 

The front panel artwork includes a 
legend that explains all the possible 
states for the LED indicators. If both 
LEDs are flashing, it indicates that 
there has been an “error”. This simply 
means that the unit has failed to de- 
tect a peak voltage as the battery pack 
charged and has timed out (ie, after 
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Fig.6: the front panel artwork shows the mounting points for the PC board and 
indicator LEDs and also indicates the LED flash codes. 


three hours) but this should rarely 
happen. 


Conclusion 


This unit has halved the charging 
time for my drill battery pack, from 3- 


4 hours to 1.5 hours maximum. It’s 
nice to know that I can now “throw” 
the battery pack on the charger and 
that it will be fully charged and the 
next time I want to use it — and that’s 
the way it should be. sc 





WHERE TO BUY PARTS 












peterhayles @ hotmail.com 


Note: copyright of the PIC software and PC boa 
is retained by the author. Individuals can make th 
off basis or purchase a board from RCS | 


A programmed PIC microcontroller for this ojectis av. il 
for $A20 plus $A5 for post and packaging (in Austra 
made by bank cheque or money order. mag 
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ICS Remote Disconnection Utility 


Internet Connection Sharing (ICS) 
— included with Windows 98SE and 
Windows Me - allows a host compu- 
ter to share its Internet connection 
with other PCs on a network. How- 
ever, apart from demand dialling, it 
gives the clients no control over the 
Internet connection. 

This free “Remote Disconnection 
Utility” (RDU) allows users on client 
machines to easily connect and dis- 
connect the host from the Internet. 
What’s more, it notifies other users of 
any intention to close down, so that 
they can prevent the disconnect. 

RDU also allows users to "lock" a 
connection, to prevent disconnects 


Tweaking Internet 
~ Connection Sharing 


Remote Disconnection Server 


while they are away 
from their machines, 
and includes a sim- 
ple messaging utility. It is automati- 
cally launched at start-up and mini- 
mised to the System tray. 

The latest version of rdusetup.exe 
(1.75Mb) is available from Twiga Lim- 
ited’s web site at www.twiga.ltd.uk 





96° Making ICS Work For You 





by GREG SWAIN 







Remote Disconnection Client 


A message with a countdown timer 
pops up on other machines when a 
user makes a request to disconnect. 
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Changing The Host IP Address 


By default, when ICS is installed, 
the host computer (the one with the 
modem) is assigned a fixed IP address 
of 192.168.0.1. But what if you want 
to change this because another com- 
puter on the network already has this 
address? 

The first step is to assign a new IP 
address to the network card. Launch 
the Network applet from Control 
Panel, then select the TCP/IP entry for 


your network card and click Proper- 
ties. Enter the new IP address — eg, 
192.168.0.5 — and click OK, then fol- 
low the bouncing ball to restart your 
computer (it’s a Windows tradition; 
why does Santa Claus wear a red suit?). 

The next step is to launch the Reg- 
istry Editor (Start, Run, Regedit) and 
drill down to HKEY-LOCAL-MA- 
CHINE, System, Current Control Set, 
Services, ICS Sharing, General. Right- 
click the “IntranetInfo” entry and 
modify the data value of the first 


Disabling The DHCP Service 


There are several reasons why you 
might want to turn off the DHCP serv- 
ice that’s installed by default with ICS 
on the host PC, including avoiding 
conflicts with other DHCP servers on 
a network. 

To do this, launch the Registry Edi- 
tor (Start, Run, Regedit) and drill down 
to HKEY-LOCAL-MACHINE, Sys- 
tem, Current Control Set, Services, 
ICS Sharing, General and right-click 
the “Enable DHCP” entry in the Data 
pane. Click modify from the drop 
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down list, change the data value to 0 
and click OK. 

When you restart the machine, the 
DHCP service will be disabled. 

You can now give the clients static 
IP addresses. Give each client a unique 
address in the range from 192.168.0.2 
to 192.168.0.254 and assign each a 
subnet mask of 255.255.255.0. 

Finally, enable DNS on each client, 
and add 192.168.0.1 (ie, the IP ad- 
dress of the host) to the DNS Server 
Search Order, then click the Gateway 
tab and enter a default gateway of 
192.168.0.1. 


number (before the comma) to the new 
IP address of the host (in this case, 
192.168.0.5). Finally, go to HKEY-LO- 
CAL-MACHINE, System, Current 
Control Set, Services, ICS Sharing, 
Addressing, Settings and modify the 
Start value to the second address in 
the IP range; ie, to 192.168.0.6 (the 
DHCP service will now hand out ad- 
dresses starting from this number). 









SB My Computer 
 (@l HKEY_CLASSES_ROOT 
Gy HKEY_CURRENT_USER 
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Take care with Registry hacks — the 
risk is all yours. Alternatively, you 
can use a third party configuration 
utility such as ICScfg (see panel next 


page). 



























Ics punegmanan Utility For Port Mapping & Other Hacks 


Direct Play 

FTP Server 

IRC Server 

LapLink 

Microsoft File Sharing 

Microsoft NetMeeting 

Microsoft Terminal Server 

Microsoft Virtual Private Networking 
Microsoft Windows CE Services 


If you’re not too confident about 
hacking the Registry, this handy 
ICS configuration utility could be just 
the shot. It’s called I|CScfg (written 
by Harley Acheson) and you can 
download it free of charge from 
www.practicallynetworked.com 
(icscfginst.exe; about 1Mb). 

ICScfg can be used to add, close 
and otherwise manage ports in ICS. 
This makes it easy to close down 
port that are normally enabled by 
ICS but are not required for your 
application, for example. Closing 
down unused ports can give in- 
creased security against hackers. 

ICScfg also makes it easy to en- 
able or disable the DHCP service, 
enable or disable auto-dialling and 
adjust the hangup time (ie, the idle 
disconnect timer). The default value 


Logging ICS sessions 


Logging can be handy when it comes 
to troubleshooting unwanted dial-outs 
with ICS. The amount of information 
supplied is minimal but at least you 
can check the dial-out times. 

To enable logging, fire up the Regis- 
try Editor, go to HKEY-LOCAL-MA- 
CHINE, System, Current Control Set, 
Services, ICS Sharing, General and 
change the data value for the “Enable- 
Logging” entry from 0 to 1. 

When you reboot, ICS will write a 


for the Hangup Timer is 300 
seconds and it’s usually not a 
bad idea to increase this to 
600 seconds (10 minutes) 
Note, however, that ICS de- 
faults to disconnecting after 
either this time or after the 
“Disconnect if idle” setting in 


Internet Explorer, which ever is the 
shorter. 

Other facilities include the ability 
to view the ICSlog.txt file and to 
change the range of IP addresses 
handed out by the DHCP service. 

By the way, ICScfg does nothing 
that cannot be achieved by manually 
hacking the registry — it just makes it 
easier to do. 

Finally, note that this utility is for 
Windows 98SE and Windows Me 
only; it doesn’t work under Windows 
2000. 





03/09/2001 13:29 59 - Internet Connection Sherng log cpatss 
03/09/2001 13:30;00 - The automatic addressing server has been started. 
03/09/2001 13:30:00 - The Internet Connection Sharing driver is running. 
03/09/2001 14:22:20 - AutoDial is using connection: Connect.com 
03/09/2001 14:22:52 - AutoDial connected to: Connect.com 

03/09/2001 14:54:30 - AutoDial disconnected from: Connect.com 


03/09/2001 15:12:30 - AutoDial is using connection: Connect.com 
03/09/2001 15:13:07 - AutoDial connected to: Connsct.com 
03/09/2001 15:37:29 - AutoDial disconnected from: Connect.com 
03/09/2001 15:43:12 - AutoDial is using connection: Connect.ocom 
03/09/2001 15:43:46 - AutoDial connected to: Connect.com 
03/09/2001 15:56:11 - AutoDial disconnected from: Connect.com 





log file to c:\windows\ICSlog.txt. 
This file is renamed to ICSlog.old each 
time you reboot. You can drag short- 
cuts to both these files to the desktop 
to make them easy to access when 
troubleshooting. 


IfICS refuses to dial out on demand 
when a client attempts to initiate a 
session, check that the “Always dial 
my default connection” option is ena- 
bled in Internet Explorer on the host 





machine (click Tools, Internet Options, 
Connections). 

If that’s OK, check the DialupEntry 
value for ICS in the registry. If it’s "" 
change it to "x". Check also that the 
DialOnDemand valuei is "1" and reboot 
forthe changes to take effect. 


GENERAL TIPS 


Disable the Down Arrows in 
Windows Me’s Start Menu 





Do you hate the way Windows 
Me hides entries in the Start menu 
for programs that you haven’t used 
recently? Clicking on those double- 
headed down arrows to reveal them 
again can be a real pain. 

Fortunately, this feature is easy 
to disable. Just right-click the 
Taskbar, choose Properties and 
uncheck the “Use personalised 
menu” entry — see below. 





Keep Your Hard Disk Healthy 


Applications that fail to close 
down correctly can leave tempo- 
rary (.tmp) files littered on your hard 
disk. To free up disk space and 
ensure system stability, it’s a good 
idea to regularly delete these. 

To do this, shut down all applica- 
tions, then delete all the *.tmp files 
from your c:\windows\temp folder. 
Note: never delete .tmp files if you 
have applications open, otherwise 
you could lose data. 

It’s also a good idea to regularly 
run the ScanDisk, Disk Defragment- 
er & Disk Cleanup utilities that come 
with Windows Me/98 (click Start, 
Programs, Accessories, System 
Tools). 
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MONOSTABLE 


Fig.1: this is the standard circuit for a 


monostable using a 555. 








ASTABLE 
Fig.2: the standard circuit for an astable 


timer, is unchanged when using the 
ZSCT1555. 


new 555 timer - it 
operates down to 0.9V 


The ubiquitous 555 timer has for most of its 
life been manufactured in greater volumes 
than any other linear IC. Zetex has now 
produced a new variant of the timer chip 
which is even more versatile and pulls less 
power than a CMOS version. 


By LEO SIMPSON 


When it was first introduced by 
Signetics back in the early 70s, the 
555 seemed like a solution looking for 
a problem. Given the job of producing 
a circuit for it back then, as I worked 
for “Electronics Australia”, I racked 
my brains until I came up with a photo- 
timer (published in May 1973). 

Now, it seems inconceivable that 
such a versatile device as the 555 could 
have been regarded in this way. It is 
now acknowledged by many as one of 
the most successful ICs, perhaps only 
equalled in fame by the 741 op amp. 

The success of the 555 can be attrib- 
uted to its flexibility, performance and 
its ability to satisfy the timing require- 
ments of a huge number of applica- 
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tions. Over the years the original 555 
has been supplemented by CMOS ver- 
sions which operate on much lower 
current and at lower voltage. 

The new 555 timer from Zetex takes 
the performance to the next level — 
operation from a single cell, guaran- 
teed operation down to 0.9V and bi- 
polar technology. 

To help with the design, Zetex 
turned to its long-term associate Hans 
Camenzind, of Array Design, Califor- 
nia. He was responsible for the origi- 
nal 555 produced by Signetics. 

The new version of the timer, called 
the ZSCT1555, has the same pin-outs 
as the original and with the simple 
adjustment of external components to 





set the frequency, its function is just 
the same. 

As an example, the following equa- 
tions are used to calculate the values 
of the external components for the 
familiar monostable and astable cir- 
cuits as shown in Fig.1 & Fig.2. 
Monostable: time t = 1.63RAC 
Astable: frequency f = 0.62/(RA + 2RB)C 

As already noted, the most signifi- 
cant advantage of the new 555 timer 
is its guaranteed operation down to 
0.9V; better than any CMOS alterna- 
tives. This means that it can work 
with a single cell and still give quite 
good battery life (ie, down to 0.9V). 
And even though the ZSCT1555 is a 
bipolar device, it has a lower current 
consumption than a CMOS version. 

Assuming a 5V supply, a typical 
CMOS 555 device (eg, 7555) draws 
170A while the new Zetex device 
pulls 140A, and at 1.5V just 75pA. In 
addition, the output sink current is 
better than that of CMOS versions, up 
to a maximum of 100mA. Output 
source current is 150uA (maximum). 
Maximum supply voltage is 6V. 

Thermal performance is improved 
too, with a better temperature coeffi- 








cient and an operating temperature 
range of -20°C to 100°C. 

The graph in Fig.3 shows the ZSCT- 
1555 quiescent current versus supply 
voltage characteristic. As you can see, 
the current consumption is very low 
for supply voltages below 1V - ie, 
below 60uA — and this further ex- 
tends battery life. Of course, the ac- 
tual current drain from a timer circuit 
will depend on the timing compo- 
nents and the loading conditions at 
the output, pin 3. 


Single cell boost converter 


Given that the ZSCT1555 will run 
from a single cell, it is appropriate 
that it can also function as the heart of 
a single cell boost converter. For any 
portable, battery-powered application, 
extended battery life is not the only 
consideration. Reducing size and 
weight is also very important. Until 
recently it has been usual for portable 
circuits to operate with up to six cells 
(9V). With this circuit, only one cell is 
required. 

As shown, the circuit is set to de- 
liver a nominal 5V. The ZSCT1555 
generates the required 150kHz signal 
for the PWM circuit while diode D1 
allows for very short pulses to be de- 
livered. 

Inductor L2, transistor Q3 and 
Schottky diode D3 provide the main 
boost converter circuit while L1, D2 
and Q2 provide an active speed-up to 
the base drive to Q3. This minimises 
switching losses. The transistor speci- 
fied for Q3 has very low saturation 
voltage, equating to an on-resistance 
of only 30mQ at 300mA, which fur- 
ther optimises circuit efficiency. 

The output voltage is regulated by 
the circuit involving U3, a shunt regu- 
lator, and Q4 which modulates the 
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Fig.3: very low current drain and low voltage operation are the big advantages 
of the ZSCT1555 version of the venerable 555 timer. 


Looking for more 
information on the 
ZSCT1555 timer IC? 
Point your browser to 
www.zetex.com 


applicationst Vm 8% 


Application Notes. 
‘This page Contains 3 collection of Application notes covering 2 
‘and so called “mature” products, 


Tia emetani of th noes eco paca sephotion ofthe dsces 
rather than on theoretical and ‘treatments, though 
references are occasionally suggested for further reading. 


control input on U2, the ZSCT1555. 
Acknowledgement: this article is 
based on an application note pub- 


lished by Zetex plc, UK. The ZSCT- 
1555 is available from Farnell Com- 
ponents. Phone 1300 361 005. sc 























Fig.4: capitalising on its low voltage operation, this boost circuit produces 5V from a single cell. 
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VINTAGE RADIO 


By RODNEY CHAMPNESS, VK3UG 


A collector in the west: 


Quite a few vintage radio enthusiasts now have 
interesting and extensive collections of old radio 
receivers. One such enthusiast is Keith Lang 


from Western Australia. 


A couple of years ago, during a trip 
to Esperance in Western Australia, I 
took the opportunity to visit vintage 
radio enthusiast Keith Lang. Keith re- 
tired from farming in 1993 at the age 
of 69 and wanted an interesting hobby 
to fill in some of his spare time. Hav- 
ing been involved in radio and elec- 
trical activities for most of his life, he 
decided that vintage radio would be a 
rewarding pastime. 

Keith’s interest in radio started in 
1934 at the tender age of 10, when he 
built his first “wireless” —a crystal set 
(doesn’t every collector start with a 


crystal set?). The coil was wound ona 
cocoa container which consisted of a 
cardboard cylinder with metal ends 
but it was the earth that was really 
unusual. It consisted of an defunct car 
radiator buried in the ground, with 
the earth lead from the set connected 
to it. Water was poured into the radia- 
tor and, because of the many small 
holes that leaked water and the large 
surface area, it was very effective. 
The aerial was the ubiquitous “long 
and high” outdoors type, which was 
typical of the era. However, like most 
youngsters of the era (and grown-ups 





This home-made kitset mantel receiver (circa 1946) came in a stylish wooden 
case and has been fully restored. It featured inductance (Ferrotune) tuning. 
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Keith Lang 


too), Keith was reluctant to part with 
seven shillings and sixpence for a 
“wireless licence” for his crystal set. 
Hence the antenna grew at night and 
withered during the day. 

When WWII came, Keith joined the 
army and became involved with Sig- 
nals Maintenance and Training, which 
meant he gained a good overall knowl- 
edge of radio transmitters and receiv- 
ers. Some sets that he recalls working 
with were the 11, 108 and 19 sets, all 
considerably more complex than the 
average radio receiver of the day. 

After the war, he became a motor 
mechanic for a few years, then took 
up farming. Many other activities kept 
him busy when there was a lull in 
farming activities, such as being a 
motor mechanic, drilling 250 water 
bores and generally, as he put it, being 
a “jack of all trades”. 

One interesting activity involved 
rewinding Dodge car generators so that 
they supplied 32V DC for home light- 
ing or DC voltages for other purposes. 
I saw one of the rewound armatures 
and it was most professionally done. 
Many small towns in the 20s, 30s and 
40s also had small DC power reticula- 
tion systems and Keith had quite a bit 
to do with them too. 


High-voltage DC sets 


There were both AC/DC and pure 
DC sets in some of the areas in which 
Keith lived, as many towns used only 
250V DC supply reticulation. In fact, 
this was still the case in Esperance in 
1958, when Keith moved there. Of 
course, all DC mains supplies have 
long since been replaced with 240V 
AC mains. 

In their time, DC mains supplies 
served small towns quite well. In some 
cases, the power was only on for cer- 
tain periods of the day and would go 
off at night “after the flicks had fin- 
ished”. The power would then come 

















on again early in the morning. In other 
cases, batteries were used during pe- 
riods of light load and/or to supply 
energy during heavy load periods. 

Keith is quick to point out the care 
needed to service the AC/DC and pure 
DC radios which ran off the 250V DC 
mains. He strongly recommends that 
restorers working on AC/DC sets use 
an isolating transformer on AC mains, 
as one side of the mains may be con- 
nected to the chassis — and it can 
easily be active 240V above earth! This 
is deadly if you touch the chassis and 
an earthed object at the same time. 

Most such sets can easily be wired 
so that the Neutral is attached to the 
chassis, or the neutral busbar (if fit- 
ted) — but always check. Isolation 
transformers cannot be used on DC 
mains or pure DC receivers and serv- 
icemen had to be extremely careful 
when servicing such receivers. 

(Editorial note: AC/DC sets in which 
one side of the mains is directly con- 
nected to chassis are “death traps”. 
Do not operate or work on such sets 
unless you are very experienced and 
understand exactly what you are do- 
ing. The same goes for high-voltage 
DC sets). 


Restoration 


Keith especially enjoys restoring 
wooden console cabinets, so that they 
look like new. The internals are treated 
with equal care — the sets are often 
stripped down to a bare chassis which 
he then sandblasts using a special at- 
tachment he has for his air compres- 
sor. A lathe is used to turn up various 
parts and to wind coils and power 
transformers. 

A counter attached to the lathe is 
used to count the number of turns 
when winding a coil or transformer. 
Unfortunately, not many vintage ra- 
dio collectors have this type of equip- 
ment or the skill to use it. 

There is also a good range of hand 
tools and test instruments in the work- 
shop. These include digital and ana- 
log multimeters, an oscilloscope with 
a component testing facility, a ca- 
pacitance meter, a signal generator and 
several valve testers. It is always nice 
to have an extensive range of test 
equipment for fault diagnosis and the 
equipment necessary to make replace- 
ment parts. 

Recently, Keith restored a 1933 
Raycophone “Pee Wee” receiver. This 
is a rather rare set and has a circuit 





Another stylish receiver in Keith’s collection is this Philips table model. 





This multiband portable transistor radio included a flip-up lid with a world 
map that showed the locations of major shortwave stations. 


that’s similar to the simple superhets 
described in the April 2000 issue. Af- 
ter restoration, its performance was 
initially quite poor and tracking down 
this problem took some time. 


In the end, it turned out to be an 
incorrect resistor value in the cathode 
of the converter stage. Replacing this 
with the correct value resistor cured 
the problem and the set now performs 
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Keith’s collection includes a good range of early transistor radios, including a 
compact “purse” receiver (next to the matchbox). 


quite well. 

Keith’s extensive vintage radio col- 
lection, like so many others, has grown 
like “topsy” and very few of the sets 
are displayed at their best — although 
two lovingly restored consoles reside 
in the lounge. One of these, shown in 
one of the photos, is a 1935 AWA 
Bandmaster 365B battery console us- 
ing a 34, 1A6, 34, 30, 32 anda 33 valve 
line-up. The set is powered from the 
240V AC mains via one of Keith’s 
home-made battery eliminators. 

None of the many battery valve sets 


in the collection has been converted 
to direct mains operation. Instead, a 
separate mains-operated DC supply 
has been built for each set. Conversely, 
all the transistor portables in the col- 
lection run on batteries as it is easier 
to operate them this way and saves 
dragging an AC lead along with the 
set. 

One of the photographs shows an 
HMV 601 “portable” set (AORSM Vol. 
4 Page 147) which can operate from 
four sources of power — internal bat- 
teries, external batteries, an external 





A close-up view of the Ferrotune inductance tuning module (at left), as used in 


the home-made receiver. 
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AC power supply and, most interest- 
ingly of all, a 2V vibrator pack. Yes, 
that is right, a 2V vibrator pack! 

A considerable portion of Keith’s 
collection consists of portable radios, 
both valved and transistorised. The 
valved portables include the follow- 
ing brands: Philips, Astor, Healing, 
STC, AWA, HMV\V, Kriesler, Ferris and 
an English “Dynatron”. 

The smallest is a “purse” radio 
which is smaller than a pack of ciga- 
rettes and is seen in a collection of 
personal portables in one of the pho- 
tographs. It boasts five transistors and 
is powered by a single AA cell, since 
there was no room for anything big- 
ger. 

The most elaborate Australian-made 
transistor sets are three AWA units. 
These receivers appear to be identical 
until a close inspection is made. Two 
are broadcast band sets with an RF 
stage but different dial scales, while 
the third is a 4-band unit which tunes 
from 550kHz to 30MHz. Quite a 
number of small Japanese sets are also 
tucked away on a shelf. 

Car radios also feature strongly and 
include examples from AWA, Ferris, 
Philips, National and Astor. The in- 
triguing ones are the Ferris M104 and 
M106 models, which can be powered 
from various sources. 

Another unusual item is a home- 
made set using the Kingsley Ferrotune 
front end kit, produced around 1946 
(see photo). A few manufacturers pro- 
duced inductance tuned radios for 
household use, such as Radio Corpo- 








ration, Philips and AWA. 

There are also a few black and white 
TV sets in the shed waiting for resto- 
ration but there are many more radios 
in the queue ahead of them. 

I asked if there were many collec- 
tors around the Esperance area and he 
replied that he knew of only one. This 
means that there is very little compe- 
tition when it comes to obtaining sets 
at reasonable prices. On the downside, 
there is virtually no-one to share ex- 
periences or discuss problems with. 

Keith has obtained his radios from 
quite some distance in some instances 
—eg, Albury (NSW) and Peterborough 
(SA). Closer to home, sets have come 
from Kalgoorlie and Boulder. Garage 
sales are a good source of receivers 
and generally keeping your eye out 
for them and letting people know of 
your interest will pay dividends. He 
has no particular favourite set or style, 
except that they should be wooden 
cabinet radios from the mid 1930s to 
early 1940s and Australian made. 

Keith’s collection reflects a slightly 
different emphasis compared to the 
average eastern states collector. Some 
of the sets were different due to local 
conditions, as was some of the equip- 
ment used. 

But basically we’re all interested 


much in the same thing — the reten- 
tion of our technical history and the 
restoration of old receivers. It would 
be interesting to swap experiences 
with a vintage radio buff from across Say ee 
the Tasman! sc Bandmaster 3 


These three AWA transistor portables include 
two broadcast band only units, while the 
third also covers three shortwave bands. 
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Fluke 180 Series Digital 
Multimeters 


Fluke Corporation has introduced 
the model 187 and 189 digital multi- 
meters which include RMS voltage, 
temperature measurement, real time 
clock, data logging and PC communi- 
cation. 

The 180 Series have .025% accu- 
racy and 50,000 counts of resolution. 
They have a multiple reading display 
for simultaneous readouts such as True 
RMS, AC + DC, Hertz, dB, mV DC and 
a real-time clock. Measurements in- 
clude volts, ohms, continuity, diode 
test, amps and capacitance, as well as 
temperature in Celsius and Fahren- 
heit. 

In addition to relative mode and 
Min/Max/Average, the 187 and 189 
offer a Fast Min/Max mode for captur- 
ing transients as short as 250 femto- 
seconds. 

The Fluke 189 can be set up to 





capture and store measurement data 
while unattended. In the logging 
mode, the meter monitors all changes 
in the input signal and then stores a 
summary of those changes based on a 
timed interval, as well as the stability 
of the measured signal. Once the log- 
ging session is complete (up to three 


days), the stored information is down- 
loaded to a PC using the optional 
FlukeView Forms software. 

The closed case calibration feature 
of the 180 Series allows: calibration 
adjustments to be made directly from 
the front panel or through the infrared 
port. The battery access door enables 
the user to change batteries and fuses 
without breaking the calibration seal. 

The new 180 Series DMMs meet 
the IEC-61010 CAT III 1000V and CAT 
IV 600 V safety ratings and carry a 
dustproof and drip-proof environmen- 
tal rating. 

A multi-language CD-ROM contain- 
ing the user’s manual is also included 
with the meter. 


Contact: 
Fluke Australia Pty Ltd 


Phone: (02) 8850 3333 
Fax: (02) 8850 3300 
Website: www.fluke.com 








Extech programmable 
LCR meters 


These new programmable LCR me- 
ters from Extech are suited to manual 
or fast automatic component testing 
on production lines. Both can pro- 
vide comprehensive test reports via 
an optional printer interface and they 
include the following features: 100- 
test parameter data memory; hi/lo 
limit setting and bin sorting. 

The instruments measure imped- 
ance, inductance, capacitance and dis- 
sipation factor, as well as equivalent 
series resistance (ESR) and DC resist- 
ance. The model 8323 has test fre- 
quencies of 100Hz, 120Hz, 1kHz and 


10kHz while the model 8326 adds 
100kHz and an optional swept fre- 
quency mode from 40Hz to 200kHz. 

Test fixtures available include 4- 
wire Kelvin clips, SMD test probes 
and shorting bars. 





Contact: 
Westek Electronics Pty Ltd 
Phone: (03) 9369 8802 


Fax: (03) 9369 8006 
Website: www.westek.com.au 





WebDAQ 32-channel 
Data Logger 


WebDAQ is the world’s first data 
acquisition device to use embedded 
web server technology. The benefit 
compared to existing data logging sys- 
tems is that there is no driver to in- 
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stall. Simply plug WebDAQ into your 
computer’s Ethernet port or a network 
wall socket, open your web browser 
and type in WebDAQ’s IP address. 
WebDAQ’s flexibility and ease of 
use makes it ideal for any data logging 
applications, from laboratory and re- 
search environments through to pro- 


duction and process control. It’s main 
features include: 500kHz throughput 
with 12-bit accuracy on 32 channels, 
eight D/A output channels, digital and 
analog triggering, sampling at multi- 
ple data rates simultaneously and 
built-in sensor scaling and conversion 
to engineering units. 














Easy-to-use screens let you config- 
ure your acquisition parameters, start 
and stop operations and define data 
reports. When you want your data, 
just click and download the file the 
same way you would download any 
file from the internet. You can even 
download directly into Excel. 

WebDAQ can schedule automatic 
reports and automatically email them 
to any email address or upload data to 
an FTP server for later use. WebDAQ 
can also act as a workgroup server, 
with multiple users accessing data 
reports, with the added protection of 
user passwords if required. 

WebDAQ works in a PC, Mac, Unix 
or Linux environment. 







_ Contact: pels 
Emonalnstruments = 
_ Phone: 1800632953 
‘ax: (02)9550-1378 
ebsite: www.emona.com.au 







Reference book for 
upgrading and 
repairing PC 


Want to up- 4g 
grade your PC? | 
Then havea look 
at the 12th edi- 
tion of Scott 
Mueller’s “Up- 
grading and Re- 
pairing PCs”, 
now available 
from all Dick 
Smith Electron- 
ics stores. This updated edition fea- 
tures new and revised illustrations, 
including step-by-step photos show- 
ing how to build a PC from scratch. 

There are also sections on how to 
install a network in a home or small 
office, how to supercharge a PC for 
high-level game performance and how 
to set up high-speed internet connec- 
tivity at home. 

It comes with a 90-minute CD-ROM 


1PGRADING 


REPAIRING PCs 








“how-to” video presented by Scott 

Mueller. Additional information, in- 

cluding frequently asked questions 

and technology updates are avail- 

able on the companion website 

www.upgradingandrepairingpcs.com. 
The retail price is $99.89. 


Speaker ports for 
bass reflex enclosures 


Altronics have recently added three 
new flared loudspeaker ports to their 
range. The flared design reduces air 
turbulence (the rushing noise) which 
can occur when the air velocity in the 
port exceeds about 5% the speed of 
sound. 

In simple terms, the flared port al- 
lows you to produce loudspeaker cabi- 
nets which have reduced distortion at 
high power levels compared to con- 
ventional ports. 

The ports are of ridged plastic con- 
struction and have a push-in mount 
under the flare for flush mounting. 
Sizes and prices are $2.90 for the 
35mm diameter 120mm long model 
(Cat. C-3627), $4.15 for the 50mm x 
145mm model (Cat C-3629) and $10.85 


SALES & MARKETING 







www.mass.com.au 


Please quote “SILICONCHIP” when you order. 
***SEE OUR WEBSITE FOR SPECIALS 


for the 100mm x 200mm model (G- 
3633). 


Contact: 
Altronics — aac. 
| Phone:1800999007 

Website: www.altronics.com.au 
or email retail@altronics.com 













STEPDOWN 
TRANSFORMERS 


60VA to 3KVA encased toroids 


Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 





Authorised Distributors in 
Australia & New Zealand 


@ (08) 9434 4030 


(08) 9434 9423 
sales @ mass.com.au 


Bo MasterCard. 








VISA 
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BOOK REVIEWS 





Reference on acoustics 


The Master Handbook of Acoustics, by F. Alton Everest. 
Ath Edition, published 2001 by McGraw-Hill, USA. Soft 
covers, 184 x 232mm, 616 pages. ISBN 0 07 136097 2. 
Price $59.95. 

This one of the 
best books on au- 
dio theory and 
practice that I 
have ever come 
across. It is very 
readable and you 
can pick it up vir- 
tually anywhere 
in any chapter 
and get useful in- 
formation 
straight away. 
There is a mini- 
mum of math- 
ematics and for- 
mulas so that 
anyone from the 
novice to an en- 
gineer will find it worthwhile. 

All told there are 28 chapters plus an appendix so | am 
not going to list all the contents; a sample will have to do. 

The book starts off with some basic audio theory, sound 
levels and the decibel, the ear and perception of sound. It 
then goes on to cover speech, music and noise, analog and 
digital signal processing (DSP), reverberation and control 
of interfering noise. 

From then on there are separate chapters on reflection, 
diffraction, refraction and diffusion of sound, modal 
resonances and reflections in enclosed spaces and comb 
filter effects. 

All of these chapters are of particular interest whether 
you are professionally involved in acoustics or perhaps 
you are doing home renovations and want to achieve some 
control of the domestic acoustic environment. 

As you read this book, you will find out that soft furnish- 
ings such as curtains and carpet have very little effect on 
room acoustics, particularly at the lower frequencies. If 
you want to make real progress you will have to play 
around with Helmholtz resonators and other absorbers. 

Other chapters are devoted to quiet air for the studio 
(minimising air-con noise etc), acoustics of listening rooms 
and small studios, acoustics of the control room and for 
multi-track recording, adjustable acoustics, acoustical dis- 
tortion and finally room acoustics measurement software. 

To sum up, if you are involved in acoustics in your work 
or you are a keen audio enthusiast at home, this book is 
very useful. I can thoroughly recommend it. Our copy 
came direct from the publishers. (L.D:S.) 
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How to build small robots 


The Robot Builder’s Bonanza; 99 inexpensive robotics 
projects, by Gordon McComb. 2nd edition published 
2001 by McGraw-Hill. Soft covers, 187 x 234mm, 754 
pages. ISBN 0 07 136296 7. Price $44.95. 

Most people wanting information on robotics these days 
go directly to the inter-net and there is a heap of informa- 
tion there. 

However, sifting the wheat from the chaff is time-con- 
suming and there is a great deal of chaff. 

Hence this just released book from McGraw-Hill is very 
timely. Note that it is written for the USA and mentions 
parts outlets over there. 

However, Australia appears to be much better served 
with electronics parts retailers in the form of Dick Smith 
Electronics, Jaycar Electronics, Altronics and other firms; 
the poor Americans can only dream of how good it is in 
Australia and New Zealand. 

Having said that, you should find few problems in 
obtaining all the electronics parts or their equivalents. 
Some of the mechanical parts may be a little more difficult 
but the larger hardware stores and hobby shops are pretty 
good in this respect. The servos discussed should present 
no problems with availability. 

Most of the robot projects described assume that you 
have good metal-working skills and the same thing applies 
as far as electronics work is concerned. There are no PC 
boards and it is assumed that you will assemble all the 
circuits on protoboards or Vero board. Some of the articles 
make use of Lego, Meccano and Fischer-Technik parts and 
again, these are all available in Australia and New Zea- 
land. 

None of the articles can be regarded as step-by-step 
constructional ar- 
ticles as you 
would expect to 
see in this maga- 
zine. Instead, you 
are given a fairly 
brief overview and 
then it is up to you. 
There are lots of 
photos (black and 
white) but they are 
fairly ordinary in 
quality and lack 
contrast and sharp 
detail. 

All up, there are 
42 chapters and 
five appendices. 
We’ll mention a 

few of the chapter 


Inexpensive 
Robotics 
Projects 
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ALL NEW COVERAGE OH: 


SECOND EDITION 


(Continued on page 93) 





IN CIRCUIT 


@ 100kHz - 750MHz @ 10mV sens. (usable to1. ea 
@ Up to 70V RMS (100Vpk) a 

@ Use with any standard DMM 

@ High tensile tip i 

EMC Teehnologies’ internationally 
recognised Electromagnetic 
Compatibility (EMC) test facilities are fully 
accredited for emissions, immunity and 


in Australia 
a RF piobas Pty Ltd 
PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax:(03) 9444 7750 
Email: admin@rfprobes.com.au 





NEW Basic Stamps. DANISH geo Liga adel 


Faster, more powerful r 
BS2P-24 and BS2P-40. 
i2C & Dallas 1-Wire support 
LCD commands. 
32 1/0 on BS2P-40 unit. 
Polled Interrupt. 
Faster processor. 
16K program space 
New Windows Editor. 
Now available from. 
Serial Keypads and LCD’s also. 


www.nollet.com.au 
Ph/fax (03)9338-3306 www.mass.com.au 
Please quote “SILICONCHIP” when you order. 


Email: ron@nollet.com.au *#SEE OUR WEBSITE FOR SPECIALS 


Authorised Distributors in 
Australia & New Zealand 


= (08) 9434 4030 
& (08) 9434 9423 
sales@m mass.com.au 
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Distribution 





Central Coast Internet 


Full Service Dial Up Accounts. E-mail and WAP solutions for all business sizes 
Web Hosting Domain Registration and Hosting Services 
Server Hosting Services Network consulting service on 


For connection details to your local internet provider contact Andrew and also receive 20% off 
our vast range of Training-On-Line services. 
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authorities. The new 2nd edition is even more 
7a comprehensive, includes sections on load- 
oe invariant power amps, distortion residuals, 
diagnosis of amplifier problems, and much 
¢ aie | more. 368 pages in paperback. 


Video Scrambling & ates 


If you've ever wondered how they scramble video 
on cable and satellite TV, this book tells you! 
Encoding/decoding systems (analog and digital 


of several encoder and decoder circuits for experi- 
mentation. Intended for both the hobbyist and the 
professional. 290 pages in paperback. 









TOP) AP 


EXPLAINES Assumes no prior knowledge of TCP/IP, only a 
™, basic understanding of LAN access protocols, 
of M ~*, explaining all the elements and alternatives. 

: ite: Combines study questions with reference material. 
FIRS Examples of network designs and implementations 
are given. 518 pages, in paperback. 


Want to become more familiar with local area 
networks (LANs) without facing the challenge of 
a 400-page text? . Gives familiarity with the 
concepts involved and provides a start for read- 
ing more detailed texts. 191 pages, in paperback. 


JOHN E MCNAMARA 


SRODUGC 7 
DESIGNE 


Widely regarded as the standard text on EMC, 
this book provides all the information neces- 
sary to meet the requirements of the EMC 
Directive. It includes chapters on standards, 
measurement techniques and design princi- 
ples, including layout and grounding, digital 
and analog circuit design, filtering and 
shielding and interference sources. The four 
appendices give a design checklist and include 
useful tables, data and formulae. 299 pages, in 
soft cover. 








Industrial — 
Brushless ; : : 

Designed as a guide for professionals and 

a module text for electrical and mechanical 
engineering students. A step-by-step approach 
covering construction, how they work, how the 
Ss motor behaves and how it is rated and selected. 

- fees [t may only be a small book but it has outstand- 


ing content! 186 pages in hardback. 


Serv omOor 





This book is for anyone involved in designing, 
adapting and using analog and digital audio 
equipment. It covers tape recording, tuners and 
radio receivers, preamplifiers, voltage amplifi- 
ers, audio power amplifiers, compact disc 
technology and digital audio, test and 
measurement, loudspeaker crossover 

systems, power supplies and noise reduction 
systems. 375 pages in soft cover. 





Includes grounding, printed circuit design and 
layout, the characteristics of practical active and 
passive components, cables, linear ICs, logic 
circuits and their interfaces, power supplies, 
electromagnetic compatibility, safety and 
thermal management. 302 pages, in paperback. 





For non-specialist users — explores most of the 
widely-used modern types of motor and drive, 
including conventional and brushless DC, 
induction, stepping, synchronous and reluctance 
motors. 339 pages, in paperback. 





Provides all the information and software that 
is necessary for a PC user to install and use 
the freeware Linux operating system. It 
details, setp-by-step, how to obtain and 
configure the operating system and utilities. It 
also explains all of the key commands. The text 
is generously illustrated with screen shots and 
examples that show how the commands work. 
Includes a CD-ROM containing Linux version 
1.3 and including all the interim updates, basic 
utilities and compilers with their associated 
documentation. 257 pages, in paperback. 












ENQUIRING MINDS! 


ed to ee el SE] ee et 


A very useful text for anyone wanting to 
become familiar with the basics of telephone 
technology. The 10 chapters explore telephone 
fundamentals, speech signal processing, 
telephone line interfacing, tone and pulse 
generation, ringers, digital transmission 
techniques (modems & fax 
machines) and much more. Ideal for 
Students. 367 pages, in soft cover. 


Eugene Trundle has written for many years in 
Television magazine and his latest book is right 
up to date on TV and video technology. The 
book includes both theory and practical 
servicing information and is ideal for both 
students and technicians. 382 pages, in 
paperback. 








A collection of the “most asked for” 
Test Equipment projects and features 
from the pages of Australia’s “most 
asked for” electronics magazine. 
Exceptional value at $A13.20 (Aust.); 
$A15.95 NZ (prices incl. p&p). 












O AUDIO POWER AMPLIFIER DESIGN... $85.00 
O INDUSTRIAL BRUSHLESS SERVO MOTORS $99.00 
O VIDEO SCRAMBLING/DESCRAMBLING ..............0:00000 $65.00 
EE] TGPHIP EXPLAINED) c.,sssassnccsesasstivoncenrscodiesicesonssisrssivivine $99.00 
O LOCAL AREA NETWORKS ..........esseesseeenes $69.00 
CO SETTING UP A WEB SERVER ..........sscsssssessssssecssseeesseee $69.00 
0 THE CIRCUIT DESIGNER’S COMPANION.................00. $65.00 
1 ELECTRIC MOTORS AND DRIVES uu... eseessseeesseesseens $65.00 
O UNDERSTANDING TELEPHONE ELECTRONICS .............. $59.00 
D1 AUDIO ELECTRONICS 0... eseccsessseessneesseeens $85.00 
O GUIDE TO TV & VIDEO TECHNOLOGY......... .--- $59.00 
O EMC FOR PRODUCT DESIGNERG............. ... $99.00 
CY DIGITAL, ELECTRONICS ....:c.scicccccsssccstevessssasscsvesssnvsissiens $65.00 
EN ESSENTIAL LINUX. scossssessacsessecsateatsnenssnvesstusensouecasrsevsaves $85.00 
O SILICON CHIP TEST BENCH ................ .. SEE ABOVE 
O SILICON CHIP COMPUTER OMNIBUS ................004 SEE ABOVE 


ORDER TOTAL? Sis srssscnssiscnscscses 







Setting Up a—_ 
4 Covers all major platforms, software, links and 
; VER web techniques. It details each step required to 
SER choose, install and configure the hardware and 
¥ ‘¥ software elements, create an effective site and 
: = promote it successfully. 273 pages, in 
paperback 







With this book you can learn the principles 
and practice of digital electronics without 
leaving your desk, through the popular 
simulation applications, EASY-PC Pro XM 
and Pulsar. Alternatively, if you want to 
discover the applications through a thor- 
oughly practical exploration of digital 
electronics, this is the book for you. A free 
floppy disk is included, featuring limited 
function versions of EASY-PC Professional 
XM and Pulsar. 249 pages, in paperback. 





Hints, tips, Upgrades and Fixes for 
your computer from articles published 
in SILICON CHIP in recent years. 
Covers DOS, Windows 3.1, 95, 98 and 
NT. A must for the computer user. 
$A12.50 (Aust.); $15.95 NZ (prices 
incl. p&p). 
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illicon Chip 


ack issues 





ie 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio (Uses MC13024 
and TX7376P) Pt.1; High Or Low Fluid Level Detector; Studio Series 
20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC oo Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Phone Patch For Radio Amateurs; Active Antenna Kit; 
Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice-Operated Switch 
ee With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW 
ilter; Servicing Your Microwave Oven. 


dune 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


July 1990: Digital Sine/Square Generator, Pt.1 oes 0-500kHz); 
Burglar Alarm stp & Combination Lock; Build A Simple Electronic 
Die; A Low-Cost Dual Power Supply. 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: A Low-Cost 3-Digit Counter Module; Build A Simple 
Shortwave Converter For The 2-Metre Band; The Care & Feeding Of 
Nicad Battery Packs (Getting The Most From Nicad Batteries). 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


December 1990: 100W DC-DC Converter For Car Amplifiers; Wiper 
Pulser For Rear Windows; 4-Digit Combination Lock; 5W Power 
Amplifier For The 6-Metre Amateur Transmitter; Index To Volume 3. 
\January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Build A Two-Tone Alarm 
Module; The Dangers of Servicing Microwave Ovens. 

March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose 1/0 Board For PC-Compatibles; Universal 
Wideband RF Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Railroads; Simple 12/ 


ORDER FORM 


Please send the following back issues: 


24V Light Chaser; Synthesised AM Stereo Tuner, Pt.3; A Practical 
Approach To Amplifier Design, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 


July 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning In 
To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultra- 
sonic Switch For Mains Appliances; The Basics Of A/D & D/A Conver- 
sion; Plotting The Course Of Thunderstorms. 


October 1991: Build A Talking Voltmeter For Your PC, Pt.1; SteamSound 
Simulator For Model bea Mk.II; Magnetic Field aro Meter; 
Digital Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


November 1991: Colour TV Pattern Generator, Pt.1; A Junkbox 2- 
Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; Build A Talking Voltmeter For Your PC, Pt.2; A Turnstile 
Antenna For Weather Satellite Reception. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
ae ria Beam Relay; Colour TV Pattern Generator, Pt.2; Index To 
‘olume 4. 


January 1992: 4-Channel Guitar Mixer; Adjustable 0-45V 8A Power 
Supply, Pt.1; Baby Room Monitor/FM Transmitter; Experiments For 
Your Games Card. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Coping With Damaged Computer Directories; Valve 
Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Understanding Computer Memory; Aligning Vintage 
Radio Receivers, Pt.1. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


August 1992: Automatic SLA Battery Charger; Miniature 1.5V To 9V 
DC Converter; 1kW Dummy Load Box For Audio Amplifiers; Trouble- 
shooting Vintage Radio Receivers; The MIDI Interface Explained. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


January 1993: Flea-Power AM Radio Transmitter; High Intensity LED 
Flasher For Bicycles; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.4; 
Speed Controller For Electric Models, Pt.3. 


February 1993: Three Projects For Model Railroads; Low Fuel Indica- 
tor For Cars; Audio Level/VU Meter (LED Readout); An Electronic 
Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered Secu- 
rity Camera; Reaction Trainer; Audio Mixer for Camcorders; A 24-Hour 
Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-Based Logic Analyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
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Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Windows- 
Based Logic Analyser, Pt.2; Antenna Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
ste, a eoptoeenoe abet Sidereal Clock; A Look At Satellites & 
eir Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote Con- 
trol, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; Stereo 
Preamplifier With IR Remote Control, Pt.3; Siren Sound Generator; 
Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; Build A LED 
Stroboscope; Build A 25W Audio Amplifier Module; A 1-Chip Melody 
Generator; Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Step- 
per Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Sup- 
ply; Engine Management, Pt.5; Airbags In Cars - How They Work. 


March 1994: InteHigent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level real Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Preampli- 
fier; Digital Water Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 
Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2- 
Transistor a Mle Steam Train Whistle & Diesel Horn Simulator; 
6V SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Micro- 
processor-Controlled Morse Keyer; Dual Diversity Tuner For FM Mi- 
crophones, Pt.1; Nicad Zapper (For Resurrecting Nicad Batteries); 
Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer; AM 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
phones, Pt.2; Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Build A Talking Headlight Reminder; Electronic Ballast 
For Fluorescent Lights; Build A Temperature Controlled Soldering 
Station; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad Discharger 
(See May 1993); How To Plot Patterns Direct to PC Boards. 


December 1994: Easy-To-Build Car Burglar Alarm; Three-Spot Low 
Distortion Sinewave Oscillator; Clifford - A Pesky Electronic Cricket; 
Remote Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual Channel UHF 
Remote Control; Stereo Microphone Preamplifier. 


Somkaat: 1995: 50-Watt/Channel Stereo Amplifier Module; Digital 
Effects Unit For Musicians; 6-Channel Thermometer With LCD Readout; 
Wide Range Electrostatic Loudspeakers, Pt.1; Oil Change Timer For 
Cars; Remote Control System For Models, Pt.2. 











March 1995: 50 Watt Per Channel Stereo Amplifier, Pt.1; Subcarrier 
Decoder For FM Receivers; Wide Range Electrostatic Loudspeakers, 
Pt.2; IR Illuminator For CCD Cameras; Remote Control System For 
Models, Pt.3; Simple CW Filter. 


April 1995: FM Radio Trainer, Pt.1; Photographic Timer For Dark- 
rooms; Balanced Microphone Preamp. & Line Filter; 50W/Channel 
Stereo Amplifier, Pt.2; Wide Range Electrostatic Loudspeakers, Pt.3; 
8-Channel Decoder For Radio Remote Control. 


May 1995: Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2: Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction to Satellite TV. 


dune 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security Sys- 
tem; Multi-Channel Radio Control Transmitter For Models, Pt.1. 


July 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
iin tat Audio Lab PC-Controlled Test Instrument, Pt.1; How 
(0 Identify IDE Hard Disk Drive Parameters. 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; The Vader Voice; Jacob's 
Ladder Display; Audio Lab PC-Controlled Test Instrument, Pt.2. 


October 1995: 3-Way Bass Reflex Loudspeaker System; Railpower 
Mk.2 Walkaround Throttle For Model Railways, Pt.2; Fast Charger For 
Nicad Batteries; Digital Speedometer & Fuel Gauge For Cars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For-The 80M Amateur Band, Pt.1; PIR Movement Detector; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sens- 
ing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader; Build An Automatic Sprinkler Controller; IR Remote Control 
For The Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: ea deal Refills For Mobile Telephones; 125W Audio 
Power Amplifier Module; Knock Indicator For Leaded Petrol Engines; 
cmb a Radio Control Transmitter; Pt.3; Cathode Ray Oscillo- 
scopes, Pt.2. 


May 1996: Upgrading The CPU In Your PC; High Voltage Insulation 
Tester; Knightrider Bi-Directional LED Chaser; Simple a Inter- 
com Using Fibre Optic Cable; Cathode Ray Oscilloscopes, Pt.3. 


dune 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester For 
Your DMM; Automatic 10A Battery Charger. 


July 1996: Build A VGA Digital Oscilloscope, Pt.1; Remote Control 
Extender For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equal- 
iser; Single Channel 8-bit Data Logger. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Re- 
ceiver; Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; IR Stereo Headphone Link, Pt.2; Build A Multi-Media 
Sound System, Pt.1; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: Adding A Parallel Port To Your Computer; 8-Channel 
Stereo Mixer, Pt.1; Low-Cost Fluorescent Light Inverter; How To 
Repair Domestic Light Dimmers; Build A Multi-Media Sound System, 
Pt.2; 600W DC-DC Converter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter Cleans Up Your CW Reception; A Fast 
Clock For Railway Modellers; Laser Pistol & Electronic Target; Build A 
Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Volume 9. 


January 1997: How To Network Your PC; Control Panel For ee 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: Cathode Ray Oscilloscopes, Pt.6; PC-Controlled Mov- 
ing Message Display; Computer Controlled Dual Power Supply, Pt.2; 
The Alert-A-Phone Loud Sounding Telephone Alarm; Build A Control 
Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control, Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin 
Air; A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; Colour TV Pat- 
tern Generator, Pt.1; Build An Audio/RF Signal Tracer; High-Current 
Speed Controller For 12V/24V Motors; Manual Control Circuit For A 
Stepper Motor; Cathode Ray Oscilloscopes, Pt.10. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 


For PCs; Points Controller For Model Railways; Simple Square/Trian- 
gle Waveform Generator; Colour TV Pattern Generator, Pt.2; An In- 
Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card 
For Stepper Motor Control; Remote Controlled Gates For Your Home. 


September 1997: Multi-Spark Capacitor Discharge Ignition; 500W 
Audio Power Amplifier, Pt.2; A Video Security System For Your Home; 
PC Card For Controlling Two Stepper Motors; HiFi On A Budget. 


October 1997: Build A 5-Digit Tachometer; Add Central Locking To 
Your Car; PC-Controlled 6-Channel Voltmeter; 500W Audio Power 
Amplifier, Pt.3; Customising The Windows 95 Start Menu. 


November 1997: at Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Relo- 
cating Your CD-ROM Drive; Replacing Foam Speaker Surrounds; 
Understanding Electric Lighting Pt.1. 


December 1997: Build A Speed Alarm For Your Car; Two-Axis Robot 
With Gripper; Loudness Control For Car Hifi Systems; Stepper Motor 
Driver With Onboard Buffer; Power Supply For Stepper Motor Cards; 
Understanding Electric Lighting Pt.2; Index To Volume 10. 


January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
{2VDC or 12VAG); Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras; Build A One Or Two-Lamp 
Flasher; Understanding Electric Lighting, Pt.3. 


February 1998: Multi-Purpose Fast | Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2; Under- 
standing Electric Lighting, Pt.4. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; Build A 3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Understanding Electric 
ep Pt.7; Universal High Energy Ignition System; The Roadies’ 
Friend Cable Tester; Universal Stepper Motor Controller; Command 
Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3 (Installing A Modem And 
Solving Problems); Build A Heat Controller, 15-Watt Class-A Audio 
Amplifier Module; Simple Charger For 6V & 12V SLA Batteries; Auto- 
matic Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4 (Adding Extra Memory); 
Build The Opus One Loudspeaker System; Simple 1/0 Card With 
Automatic Data Logging; Build A Beat Triggered Strobe; A 15-Watt Per 
Channel Class-A Stereo Amplifier. 


September 1998: Troubleshooting Your PC, Pt.5 (Software Problems 
& DOS Games); A Blocked Air-Filter Alarm; A Waa-Waa Pedal For Your 
Guitar; Build A Plasma Display Or Jacob's Ladder, Gear Change 
Indicator For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: Lab Quality AC Millivoltmeter, Pt.1; PC-Controlled 
Stress-O-Meter; Versatile Electronic Guitar Limiter; 12V Trickle Charger 
For Float Conditions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star (Microprocessor-Controlled 
Christmas Decoration); A Turbo Timer For Cars; Build A Poker Ma- 
chine, Pt.1; FM Transmitter For Musicians; Lab Quality AC Millivoltmeter, 
Pt.2; Setting Up A LAN Using TCP/IP; Understanding Electric Lighting, 
Pt.9; Improving AM Radio Reception, Pt.1. 


December 1998: Protect Your Car With The Engine Immobiliser Mk.2; 
Thermocouple Adaptor For DMMs; A Regulated 12V DC Plugpack; 
Build Your Own Poker Machine, Pt.2; Improving AM Radio Reception, 
Pt.2; Mixer Module For F3B Glider Operations. 


prera 1999: High-Voltage Megohm Tester; Getting Started With 
BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 


oo Improving AM Radio Reception, Pt.3; Electric Lighting, 


February 1999: Installing A Computer Network; Making Front Panels 
For Your Projects; Low Distortion Audio Signal Generator, Pt.1; Com- 
mand Control Decoder For Model Railways; Build A Digital Capaci- 
tance Meter; Build A Remote Control Tester; Electric Lighting, Pt.11. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; 3-Channel Current Monitor With Data Logging; Simple 
DIY PIC Programmer; Easy-To-Build Audio Compressor; Low Distor- 
tion Audio Signal Generator, Pt.2; Electric Lighting, Pt.12. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared sia Rev Limiter For Cars; Electric 
Lighting, Pt.13; Autopilots For Radio-Controlled Model Aircraft. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper 
Motor Control, Pt.2; Programmable Ignition Timing Module For Cars, 
Pt.1; Hard Disk Drive Upgrades Without Reinstalling Software; What Is 
A Groundplane Antenna?; Getting Started With Linux; Pt.4. 


duly 1999: Build The Dog Silencer; A 10uH to 19.99mH Inductance 
Meter; Build An Audio-Video Transmitter; Programmable Ignition 
Timing Module For Cars, Pt.2; XYZ Table With Stepper Motor Control, 
Pt.3; The Hexapod Robot. 








August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A-PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14; 
DOS & Windows Utilities For Reversing Protel PC Board Files. 


September 1999: Automatic eee On TCP/IP Networks; 
Autonomouse The Robot, Pt.1; Voice Direct Speech a she Mod- 
ule; Electrolytic Capacitance Meter; XYZ Table With Stepper 
Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Sharing A Modem For Internet & Email Access 
(WinGate); Build The Railpower Model Train Controller, Pt.1; Semi- 
conductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ Table 
With Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: USB — Hassle-Free Connections TO Your PC; Electric 
Lighting, Pt.15; Setting Ea An Email Server; Speed Alarm For Cars, 
Pt.1; Multi-Colour LED Christmas Tree; Build An Intercom Station 
Expander; Foldback Loucepeator System For Musicians; Railpower 
Model Train Controller, Pt.2. 


December 1999: Internet Connection Sharing Using Hardware; Elec- 
tric Lighting, Pt.16; Build A Solar Panel Regulator; The PC Power- 
house (gives fixed +12V, +9V, +6V & +5V rails); The Fortune Finder 
Metal Locator; Speed Alarm For Cars, Pt.2; Railpower Model Train 
Controller, Pt.3; Index To Volume 12. 


January 2000: Spring Reverberation Module; An Audio-Video Test 
Generator; Build The Picman Programmable Robot; A Parallel Port 
Interface Card; Off-Hook Indicator For Telephone Lines; B&W Nautilus 
801 Monitor Loudspeakers (Review). 


February 2000: Multi-Sector oe Controller; A Digital Voltmeter 
For Your Car; An Ultrasonic Parking Radar; Build A Safety Switch 
Checker; Build A Sine/Square Wave Oscillator; Marantz SR-18 Home 
Theatre Receiver (Review); The “Hot Chip” Starter Kit (Review). 


March 2000: Doing A Lazarus On An Old Computer; Ultra Low Distor- 
tion 100W Amplifier Module, Pt.1; Electronic Wind Vane With 16-LED 
Display; Glowplug Driver For Powered Models; The OzTrip Car Com- 
puter, Pt.1; Multisim Circuit Design & Simulation Package (Review). 


April 2000: A Digital Tachometer For Your Car; RoomGuard — A Low- 
Cost Intruder Alarm; Build A Hot wire Cutter; The pis Car Compu- 
ter, Pt.2; Build A Temperature Logger, Atmel's ICE 200 In-Circuit 
Emulator; How To Run A 3-Phase Induction Motor From 240VAC. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; Build A LED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models; 
What's Inside A Furby. 


June 2000: Automatic Rain Gauge With Digital Readout; Parallel Port 
VHF FM Receiver; Li'l Powerhouse Switchmode Power Supply (1.23V 
to 40V) Pt.1; CD Compressor For Cars Or The Home. 


July 2000: A Moving Message Display, Compact Fluorescent Lamp 

Driver; El-Cheapo Musicians’ Lead Tester; Li'l Powerhouse Switch- 

i Power Supply (1.23V to 40V) Pt.2; Say Bye-Bye To Your 12V Car 
attery. 


August 2000: Build A Theremin For Really Eeerie Sounds; Come In 
Spinner (writes messages in “thin-air”); Loudspeaker Protector & Fan 
Controller For The Ultra-LD Stereo Amplifier; Proximity Switch For 
240VAC Lamps; Structured Cabling For Computer Networks. 


Ly 2000: Build A Swimming Pool Alarm; An 8-Channel_PC 
Relay Board; Fuel Mixture ay For Cars, Pt.1; Protoboards — The 
Easy Way Into Electronics, Pt.1; Cybug The Solar Fly; Network Trou- 
bleshooting With Fluke’s NetTool. 


October 2000: Guitar Jammer For Practice & Jam Sessions; Booze 
Buster Breath Tester; A Wand-Mounted Inspection Camera); Installing 
A Free-Air Subwoofer In Your Car; Fuel Mixture Display For Cars, Pt.2; 
Protoboards — The Easy Way Into Electronics, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Electronic 
Thermostat; Protoboards — The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; Build 
A Bright-White LED Torch; 2-Channel Guitar Preamplifier, Pt.2 (Digital 
Reverb); Driving An LCD From The Parallel Port; Build A morse Clock; 
Protoboards — The Easy Way Into Electronics, Pt.4; Index To Vol.13. 


January 2001: LP Resurrection - Transferring LPs & Tapes To CD; 
The LP Doctor — Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform 
Generator; 2-Channel Guitar Preamplifier, Pt.3; PIC Programmer & 
TestBed; Wireless Networking. 


February 2001: How To Observe Meteors Using Junked Gear; An Eas 
Way To Make PC Boards; L’il Pulser Train Controller; Midi-Mate — 
MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Elevated 
Groundplane Antenna; The LP Doctor - Clean Up Clicks & Pops, Pt.2. 


March 2001: Driving Your Phone from A PC; bi Photo resist PC 
Boards At Home; Big-Digit 12/24 Hour Clock; Parallel Port PIC Pro- 
grammer & Checkerboard; Protoboards — The Easy Way Into Electron- 
ics, Pt.5; More MIDI - A Simple MIDI Expansion Box. 


ae 


PLEASE NOTE: November 1987 to March 1989, June 1989, August 
1989, December 1989, May 1990, February 1991, June 1991, ley 
1991, February 1992, July 1992, September 1992, November 1992, 
December 1992, May 1993, February 1996 and March 1998 are now 
sold out. All other issues are presently in stock. For readers wanting 
articles from sold-out issues, we can supply photostat copies (or tear 
sheets) at $7.70 per article (includes pap. hen supplying photostat 
articles or back copies, we automatically supply any relevant notes & 
errata at no extra peta Acomplete index to all articles published to 
date is available on floppy disk for $11 including p&p, or can be 
downloaded free from our web site: www.siliconchip.com.au 
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White noise generator 
for tinnitus treatment 


Iam looking for a white noise gen- 
erator to help my mother who has 
tinnitus. As far as I can determine 
from the (limited) published litera- 
ture, the white noise generator works 
by distraction only. You may find the 
following website useful: 
http://www.gold-line.com/pwn1.htm 

As far as the medical literature is 
concerned, the condition is poorly 
understood and treatment options are 
limited. I suspect someone tried white 
noise on a patient, it worked, and it 
then found its way into the literature. 
My understanding is that low level 
noise helps in retraining the brain. 
Anyway, what can you suggest? (G. 
M., via email). 
®@ We have not described a white noise 
generator but we have described a 
pink noise generator in the January 
1997 issue and it was also featured in 
our recent publication “Electronics 
TestBench”. It should serve the pur- 
pose although it would be easy to 
remove the “pink” filter components 
to make the noise “white”. 

White noise has a uniform energy 


Frequency change for 
Tandy R/C cars 


I have recently purchased two 
radio-control cars for my children 
from Tandy Electronics. The prob- 
lem is that the two cars are both on 
the same frequency, 27.145MHz.I 
had thought of changing the crys- 
tal in one of the cars but it only has 
one in the transmitter, not the re- 
ceiver. What should I do? (C. O., 
via email). 

@ Ifthere is only one crystal in the 
system and it is in the transmitter, 
it is possible that the receiver is a 
super-regenerative type with a 
bandwidth of around 2-3MHz. That 
means that you can only operate 
one receiver at a time on the 27MHz 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


spectrum; it rises at 3dB per octave. 
Pink noise is white noise with a 3dB/ 
octave filter applied to give equal en- 
ergy per octave. As far as tinnitus is 
concerned, the effect of pink noise 
would be exactly the same as white 
noise. 


Query on UHF 
remote switch 


Iam interested in the “UHF Remote 
Switch” featured in the December 
1989 and August 1990 issues of SILI- 
CON CHIP. Before procuring photocop- 
ies or back copies of the relevant arti- 
cles I have a couple of queries. 

I understand that the RF transmit- 
ter is based on discrete components. 
Does the design for the RF receiver 
portion use a pre-built module or is it 
also based on discrete components? If 
it uses a pre-built module, do you 
know if this is still easily obtainable? 

I am particularly looking for a de- 
sign for the RF section of a 308MHz 
remote-control receiver to interface 
with an MC145028 that uses readily 
available parts and I favour one that 
uses discrete components. (J. P, via 
email). 


band. According to our R/C guru, 
Bob Young, this is how radio-con- 
trol began back in the olden days. 
They flew one model on 27MHz 
and the other on 40MHz. Then 
along came superhets and changed 
everything. 

According to Bob Young, if it is 
one of the modern super-regen re- 
ceiver chips, it could possibly have 
a bandwidth of only 200kHz which 
may make it possible to squeeze 
one transmitter in at the bottom 
(26.995MHz) and another at the 
top on say, 27.255MHz. If you want 
to try it, Silvertone Electronics can 
supply crystals cut to those fre- 
quencies if required, at $21.50 
each. See their advertisement else- 
where in this magazine. 











@ The design in question is very old 
and you might want to use a later one. 
The transmitter has a Motorola 41342 
encoder chip which may not be avail- 
able now. The receiver does not use a 
prebuilt module. Later designs do. 
Check out the designs in February 
1996. 


More 12V outlets from 
PC PowerHouse 


I am in the process of building the 
PC PowerHouse, described in the De- 
cember 1999 issue of SILICON CHIP. I 
would like to change the 5V outlet to 
12V (thus having two 12V outlets). 

Another idea I have would be to 

purchase a used PC power supply and 
(either with or without the PC Power- 
house kit) use this unit to supply an- 
other two or more 12V outlets (with- 
out a PC). How can this be done? I 
don’t have much need for the lower 
voltages. (A. Z., via email). 
@ Ifyou don’t want the lower voltage 
outputs, you can have up to three 12V 
outputs simply by placing a link across 
each of the 3-terminal regulators. If 
you want to use a PC power supply 
direct and you only want 12V, you 
don’t need the PC PowerHouse at all — 
just use the 12V directly from the 
power supply. 


Switched capacitor 
speed control for fan 


We have a ceiling fan about 10 years 
old (maybe a bit less). It came with a 
multi-tap choke control, which was 
not installed. Instead, a solid-state 
Clipsal fan control was used, together 
with a SPDT centre-off Clipsal switch, 
enabling the fan to be run full bore, 
bypassing the control, or through the 
variable control. This was done purely 
for aesthetic reasons. The original 
choke control has been lost. 

Now the solid-state control has died 
(the fan works when the switch is set 
to bypass the control but won’t work 
via the control). The new fans one 
buys now use a multi-position switch 











to switch in different capacitor values 
in series with the fan. 

I would like to replace the faulty 
solid-state control with one of these 
capacitor ones, as it will free up a 
position in the switch plate, to be 
used for an extra light. Will the new 
capacitor controls (a Clipsal one) work 
with the older fans or are the motors 
different now? I don’t want to just go 
out and buy a capacitor control only 
to find it either won’t work or it ruins 
the fan motor. 

Of course, it may well turn out to be 
cheaper to buy a new fan, the way 
prices of things are these days. [J. B., 
via email). 
® Trying a switched capacitor con- 
trol could be a bit of a lottery — we 
don’t know whether the new fan mo- 
tors differ substantially from the old 
one. 

Why don’t you just fix the solid 
state control? It is likely to need anew 
Triac. We published an article on fix- 
ing light dimmers in the November 
1996 issue. You can also buy switch 
plates which will accommodate three 
switches — or one switch either side of 
the dimmer module. We can supply 
the November 1996 issue for $7.70 
including postage. 

By the way, Triac fan speed control- 
lers are now available quite cheaply 
from hardware stores. 


More range wanted 
from speed controller 


I have just successfully completed 
the Universal Motor Speed Controller 
described in November 1992 and put 
it to good use. However, the power 
tool I am using with it does not run at 
full speed. In fact, the measured out- 
put line voltage with the tool running 
is only 145VAC. 

I am using a Dremel Moto-Tool, 
rated at 110W and 0.48A, running at 
30,000 RPM. Is this as expected or is 
there a modification to the controller 
that I could make? (G. C., via email). 
@ The unit is working pretty much as 
expected. The circuit is essentially a 
controlled rectifier and so in theory, 
the maximum output voltage to the 
motor is about 170VAC. 

If you want control over the full 
range of a motor, including full speed, 
you need to build the 10A 240VAC 
speed controller described in the No- 
vember 1997 issue. We can supply 
this issue for $7.70 including postage. 



















High energy ignition 
will not start car 


I purchased the High Energy Ig- 
nition kit from Jaycar Electronics, 
assembled it without any prob- 
lems, connected it into my daugh- 
ter’s Datsun 200B and the car will 
not start. It spins over OK but there 
is no spark getting to the plugs. 

The Jaycar people have looked 
at it and couldn't see anything that 
was obviously wrong with it. They 
gave me a replacement IC in case 
the original was faulty but this 
didn’t help. Do you have any sug- 
gestions? (D. M., Canberra, ACT). 
@ You really need to do a bench 
test on the ignition system, with a 





Zener diode tester 
availability 


I am inquiring as to who may still 

be supplying the kit for the Zener 
Diode Tester described in the March 
1996 issue of SILICON CHIP. If there is 
no supplier, where can I obtain the 
harder to get parts such as the Philips 
transformer assembly and its parts, 
the 1N4936 fast recovery diode and 
the 56V 3W zener diode. (D. S., via 
email). 
@ The kit for the Zener Diode Tester 
is no longer available. The PC board 
can be obtained from RCS Radio. 
Phone (02) 9738 0330. The EFD20 
transformer is available from Farnell 
Electronics; phone 1300 361 005. Cat- 
alog numbers are 200-270 for the core 
(2 required), 200-281 for the bobbin (1 
required) and 200-293 for the clips (2 
required). The 56V zener (368-428) 
and the 1N4936 diode (366-950) are 
also available from Farnell. 


Cheaper transformer 
for 500W amplifier 


I was interested in building the 
500W amplifier described in SILICON 
CHIP during 1997. I just want to find 
out if I could substitute a cheaper 
transformer or if there is some other 
way I could power the amplifier for a 
lower price. 

Just recently, I went to the Altronics 
website and saw they have a 50V + 
50V 500VA toroidal transformer (Cat 
M-5750). Is this transformer going to 








coil fitted. You do not say whether 
the car has points but you need to 
simulate the closing of the points 
(or whatever the pickup is) to see 
that a spark is being delivered by 
the coil. 

The coil should have a spark 
gap from the HT connection to one 
of the primary terminals. You can 
do this with a paper clip and ar- 
range for a gap of no more than 6- 
8mm. If you operate the coil with- 
out a spark gap, you may blow it 
internally. : 

We doubt whether the IC would 
be at fault. The most common prob- 
lems with any kit are missed sol- 
der joints or shorts due to fine 
solder splashes across the tracks. 


suit the design? (B. B., via email). 

@ A 500VA transformer is nowhere 
near big enough if you really want 
500W output. The rule of thumb is 
that a class-B amplifier is about 60% 
efficient at maximum power and if 
you do the sums, you need 833VA. 
That’s why we specified 800VA. Also 
50V a side is a big reduction on the 
57V specified and that would mean a 
reduction in power output of about 
23% or about 380W maximum. We’re 
afraid there isn’t any easy answer. 


TENS kit 
wanted 


I’m after a TENS kit as featured in 

SILICON CHIP, August 1997. Ihave tried 
Dick Smith Electronics but have been 
told they are no longer available. Could 
you help in obtaining one please? (T. 
S., via email). 
@ While this kit is no longer pro- 
duced, all the parts should be readily 
available. The PC board can be pur- 
chased from RCS Radio. Phone 
(02) 9738 0330 or www.cia.com.au/ 
rcsradio 


Ultra-low distortion 
amplifier query 

I bought a pair of low distortion 
amplifier modules (published by SILI- 
CON CHIP in March & May 2000) from 
Altronics, thinking that they would 
be perfect for a subwoofer project am 
doing. Unfortunately, I bought the 
modules sight unseen, having not read 
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Adding a kill switch to 
the 5-band equaliser 


I was considering adding the 5- 
band equaliser from your Decem- 
ber 1995 issue, to my mixing con- 
sole. I was wondering if I insert a 
notch filter or similar on each of 


the bands to effectively cancel them 
when not needed; similar to the 
kill switches found on DJ mixers. 
Or maybe I could extend the 
ranges from the usual +15dB on 
each band. A kill switch beside each 
pot control would also be effective. 
Is this possible? (E. Z., via email). 
@ The kill switch probably does 


the original articles. I need to use the 
modules to drive 4Q loads and note 
that this impedance is not recom- 
mended. 

Can any modification be performed 
to improve reliability (force more 
equal current sharing)? Your article 
notes that emitter resistors were tried 
on the output devices but they in- 
creased distortion. 

In my application, ultra-low distor- 
tion is not needed and I won’t be 
feeding them anything above 200Hz. 
My intended bass driver has dual voice 
coils. The plan was to feed each voice 
coil from a separate amplifier. (P. H., 
via email). 

@ There is no easy or effective modi- 
fication to make these modules suit- 
able for 4Q loads. The ideal choice 
would have been to pick our Plastic 
Power module (175W into 4Q) pub- 
lished in April 1996 but not available 


Fault in high efficiency 
fluorescent inverter 


Can you please assist me with 
the fluorescent light inverter pub- 
lished in November 1993. I have 
constructed the unit to suit a 36- 
40W tube. The light came on OK 
and a short while later it failed. I 
replaced the 5A input fuse and as 
soon as light came on, the fuse went 
again. Can you help? (P. W., via 
email). 

@ With the fluorescent tube out of 
circuit (disconnected) check that 
the inverter produces 340V between 
the drain of Q3 and source of Q4. If 
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not introduce a notch at the fre- 
quency selected but simply restores 
the equaliser band to flat. This could 
be implemented by switching the 
wiper of the control pot to a second 
resistive divider across the pot. The 
resistors would each be 22kQ. 

Extra boost and cut can be achiev- 
ed by changing the 10kQ resistor 
between pins 10 & 14 of IC1. A 
larger value will increase the boost 
and cut. 

Adding a fixed resistor in series 
with the pot will restrict the con- 
trol range. One in the top will re- 
strict the boost and one in the bot- 
tom will restrict the cut. 





from Altronics. Your best course may 
be to ask for a credit and buy the 
Altronics Mosfet amps (K-5170) which 
are rated for 200W into 4Q. Their dis- 
tortion is nowhere near as low (de- 
spite being quoted at .007%) but they 
would be quite suitable for your ap- 
plication. 


Fuses for toroidal 
transformers 


Last week, the transformer on our 
church equaliser went open circuit 
on the primary side. No other faults 
were noted and the fuse was intact. 

As anew transformer is $60-80 and 
10 weeks away, I was advised to sub- 
stitute a 15V toroid, which I have 
done (Jaycar MT-2086). The EQ unit 
had a 150mA 3AG fast-blow fuse 
which blew immediately at power up 
when testing the toroidal transformer 


not, check that transformer T1 is 
wound correctly. Windings for the 
primary are wound by terminating 
wires at pins 4 & 5 of the trans- 
former and winding both wires for 
four turns and terminating at pins 7 
& 6 respectively. The secondary at 
136 turns starts and finishes at pins 
2 & 1 respectively. Check that the 
transformer is correctly oriented on 
the PC board. 

Check the voltages at pin 1 of IC2 
and pins 12, 11 & 8 of IC1. These 
should all be at 12V with respect to 
ground. Also check the orientation 
of the diodes and that the zener 
diodes are in their correct positions. 





but with a higher-rated fuse the trans- 
former is putting out the correct volt- 
ages. 

I recall some time ago reading that 

toroids have a high inrush current 
and require higher-rated fuses than 
conventional transformers but cannot 
find reference to the information any- 
where. I note that the LP Doctor de- 
scribed in January 2001 uses a 1A 
slow-blow despite the obviously mini- 
mal current of the operating circuit 
and assume the fuse type is to prevent 
the problem I am observing. Should I 
use a slow-blow type fuse? (G. C. via 
email). 
@ The fuse in the LP Doctor is wrong. 
It should have been 150mA slow-blow. 
We suggest that you use the same value 
for your EQ unit. The article on fuse 
protection in toroids was published 
in the March 1995 issue. We can sup- 
ply it for $7.70 including postage. 


Turbo timer runs 
at switch-on 


I have installed the Turbo Timer, 

described in the November 1998 is- 
sue, on a Toyota 2.2 litre 4-cylinder 
diesel. The problem is that the timer 
appears to be running as soon as I start 
the engine for the correct time but it 
does not run when the engine is turned 
off. I have checked the wiring a cou- 
ple of times but cannot find a fault. I 
must have made a mistake somewhere. 
Can you please assist? (D. S., via 
email). 
@ There is possibly a wiring error on 
your Turbo Timer, with the 87 and 87a 
terminals on the relay (RLY1) trans- 
posed. Alternatively, the ignition volt- 
age may not fall quickly when it is 
switched off due to an accessory that 
is connected to the ignition which has 
some storage capacitance. 

You could try placing a 1002 5W 
wire wound resistor between termi- 
nal 87a of RLY1 and OV (ie, chassis). 
This should discharge any capacitance 
across the ignition supply. 


Ballast resistor 
runs very hot 


I recently installed a High Energy 
Ignition System (described in June 
1998) into a Subaru Fiori and while 
the unit works very well, the tempera- 
ture of both the ballast resistor and 
the coil worry me a little. 

The resistor is so hot it will blister 

















skin if touched and while the coil is 
not as hot, it is still quite warm. 
Irealise that the average DC current 
will be greater now (about twice) and 
that the unit is current limited. I am 
still concerned about the long term 
effects of the high temperatures, par- 
ticularly on the resistor. Any com- 
ments? (B. S., Canberra, ACT). 
@ Any high power wirewound resis- 
tor will run at very high surface tem- 
peratures when running at more than 
50% of its rated power. You could 
always reduce the current limit figure 
somewhat and also ensure that air- 
flow around the coil and ballast resis- 
tor is as unrestricted as possible. 


Connecting the theremin 
to a guitar amplifier 


Ijust purchased a Theremin kit (de- 
scribed in the August 2000 issue) and 
was wondering if I could replace the 
line out from an AV type plug to one 
that could plug into a guitar amp? (L. 
J., via email). 

@ Yes, you can connect the Theremin 
to a guitar amplifier but you will need 
to reduce the signal level. Connect a 


10kQ resistor in series with the 10pF 
output capacitor and replace the ex- 
isting 10kQ resistor at the output with 
a value of 1kQ. This will reduce the 
Theremin’s output from a nominal 
500mV to 50mV. 


Running two tubes 
with the fluoro inverter 


I intend to purchase a kit for the 
high efficiency fluorescent inverter 
from Altronics but I have a question 
about it. Will this kit run two 20W 
tubes in parallel? (J. H., via email). 
@ In existing form, the inverter will 
not drive two tubes in parallel be- 
cause once the first tube ignites, there 
will be insufficient voltage to ignite 
the second. 

The only way to do it would be to 
have a common 340V supply and 
then build separate driver circuits 
(involving transformer T2 and Mos- 
fets Q3 & Q4) for each tube. The easi- 
est way to do that would probably be 
to purchase an extra PC board (from 
RCS Radio) and use the driver end of 
the second board to power the sec- 
ond tube. 





Notes & Errata 


LP Doctor, January 2001: the speci- 
fied fuse is wrong. It should be 150mA 
slow-blow. 

PIC Programmer and Checkerboard, 
March 2001: the text on page 69 (third 
column) refers to jumper J2 and 
switches SW3 and SW4. These should 
be JP2, S11 and S12, respectively. The 
circuit diagram and overlay are cor- 
rect. 

On the PC board, there is insuffi- 
cient space to fit the 2200uF 25V filter 
capacitor but a value of 1000ynF 25VW 
will be adequate. Also the 10kQ pullup 
resistor for RA4 on the LCD adapter is 
not low enough to give reliable opera- 
tion. Use a value of 4.7kQ instead. 
Bass Blazer, February 2001: some fil- 
ter PC boards (code 01102011) may 
not have a connection between pin 4 
of IC6 and V+. This connection pro- 
vides power to IC6. If your PC board 
has this error, use a short length of 
fine insulated hook-up wire to con- 
nect IC6 pin 4 to the cathode end of 
D9. 

The relevant PC artwork on our 
website has been corrected. 


—— aaa, 


BOOK REVIEWS - continued from page 89 


headings. In the introductory section 
there are chapters on robot basics, tools 
and supplies, buying parts, common 
electronic components, electronic 
construction techniques and funda- 
mentals of programming. Section 2 
has chapters on building robot plat- 
forms out of plastic, metal and wood, 
LEGO-based robots and LEGO 
Mindstorms RCX. 

Section 3 is entitled “Power, Mo- 
tors and Locomotion” and has chap- 
ters on batteries, DC motors, steppers 
and servos. 

Section 4 has practical robot projects 


including a 6-legged walking robot 
and a few robot arms. Incidentally, 
how the book comes to be subtitled 
with “99 inexpensive robotics pro- 
jects” is a mystery; there are only a 
few complete robots described. 

Section 5 is entitled “Computers 
and Electronic Control” and has chap- 
ters on interfacing computer and 
Microcontrollers, using the Basic 
STAMP, the BasicX and OOPic 
microcontrollers and remote control 
systems. 

Finally, Section 6 is on “Sensors 
and Navigation” and has chapters on 


sense of touch, collision avoidance 
and detection, fire detection, sound 
input and output, tilt and gravity sen- 
sors. 

In summary, this is a pretty useful 
book although, as mentioned above, 
you need to have reasonable electron- 
ics and related mechanical skills to 
get the best out of it. It also has a good 
list of web sites for further research. 

Our copy came direct from the pub- 
lisher. (L.D.S.) 

Note: the above books are available 
through major retailers such as Jaycar, 
Dick Smith Electronics, Altronics and 
from the Technical Bookshop, Mel- 
bourne and other major book retailers. 
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ves! 
Place your classified advertisement in 
SILICON CHIP Market Centre and your 
advert will also appear FREE in the 
Classifieds-on-the-Web page of the 
SILICON CHIP website, 
www.siliconchip.com.au. 
And if you include an email address or 
your website URL in you classified advert, the 
links will be LIVE in your classified-on-the-web! 


EXCLUSIVE TO SILICON CHIP! 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $11.00 (incl. GST) for up to 12 
words plus 55 cents for each additional word. Display ads: $27.50 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
(02) 9979 6503. 


Taxation Invoice ABN 49 003 205 490 




























Enclosed is my cheque/money order for $ or please debit my 
O Bankcard O) Visa Card O Master Card 





Card No. | | | | | | 












































Signature Card expiry date / 











Name 





Street 





Suburb/town Postcode 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 























FOR SALE 





TIME LAPSE 24 hour VCRs only $649 
April Only National Service Centers * 
Multinational Manufacturer ! * VCR 
Controller use a std home VCR for Sur- 
veillance Event Recording Wireless IR 
Control only $39 * QUAD 1024 H-Pixels 
from $175 * COLOUR QUAD only ! 
$389 * DOME VIDEO CAMERAS from 
$53 ! COLOUR from $77 ! BULLET 
from $97 TWO YEAR WARRANTY * 
DIY PLUG-IN 20 m AV Cables from 
$20 * DOME 480 Line 0.05 Lux SONY 
CCD & ChipSet from $81 * COLOUR 
DSP DOME: 400 Line from $139 * 600 
+ Line from $164 * COLOUR DSP PIN 
in PIR CASE from $152 * MINI CAMS 
from $67 * DSP COLOUR from $133 * 
PC REMOTE VIEW, PAGING, WEB- 
CAM, DVR System High 768 x 576 
Resolution from $219 * MULTIPLEXER 
4 Ch from $633 * 4 Ch/8 Ch Switchers 
only $79 / $99 ! COLOUR Bullet Cam- 
eras from $122 * Digital PC 4 Ch Video 
Recorder System from $159 * BLEM- 
ISH FREE & LOW BLEMISH CCDs * 
UP TO 5 YEARS WARRANTY * OVER- 
NIGHT DELIVERY * 
www.allithings.com.au 


Go to www.questronix.com.au for 
Video Equipment, Information, Techo 
Links & Monthly Specials. 


TELEPHONE EXCHANGE SIMULA- 
TOR: test equipment without the cost of 
telephone lines. Melb 9806 0110. 
http:/Awww.alphalink.com.au/~zenere 


COVERT VIDEO SURVEILLANCE Tiny 
Sub-Matchbox from ~ 6 grams Wire- 
less Video & Audio TRANSMITTERS 
from $77 * Pinhole Cameras from 
$67. Easily concealed in: Mobile Phone 
Case, Clock, VCR Cassette, Toys, 
Teddy Bear (Nanny-Cam), Smoke De- 
tector, Ornament, Cap, Cigarette Pack, 
etc. www.allthings.com.au 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 








Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 


| leaf wetness, etc. Just phone, fax or 


write for our FREE catalogue and price 
list. Solar Flair/Ecowatch phone: (03) 
5968 4863; fax: (03) 5968 5810, PO 
Box 18, Emerald, Vic., 3782. ACN 006 
399 480. 





KITS KITS AND MORE KITS! Check 
‘em out at www.ozitronics.com 





SEE-in-the-DARK Camera with in-built 
IR LEDs in Water Resistant Case for 
disturbance-free Baby - Bird - Animal 
observation from $147 * DIY Plug-In 20 
metre Cable & Plug Pack from $33 * 
www.allthings.com.au 





UNIVERSAL DEVICE PROGRAN- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows inc NT/ 
2000. $1320. Universal EPROM pro- 
grammer $429. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 6BHCO8, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk avail- 
able. 

ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 
68HC11, 68HC12. $396. 

Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVR’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $99, 14 pin $93.50, 8 
pin $88. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 


HOME CCTV Mono / Colour PAKS 
only ! $119 / $151 Full DIY Plug-In to 
TV/VCR 20 metre Cable, Plug Pack & 
Camera www..allthings.com.au 





RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; Fax 
9738 0334. rcsradio@cia.com.au 
www.cia.com.au/rcsradio 


PCBs MADE, ONE OR MANY. Low 


PH/FAX (08) 8270 3175 WEB SITE WWW.BETTANET.NET. AU/GTD 
HECK OUR WEBSITE FOR DET: 
MPONENT 


@ TRANSMITTER KITS AND MODULES 
@ AUDIO MODULES 
@ COMPUTER INTERFACE KITS 
@ RADIO STATION AUDIO SOFTWARE 

ir | i f 
Includes the following: processor board, front panel display and 
tactile keypad; just add a case, cables, 12V power supply and a 
CD-ROM drive. Play CDs and up to 2600 MP3’s from a CDR. 
Great for car or home. 


Satellite TV Reception 


International satellite 

TV reception in your 

home is now afford- 

able. Send for your 

free info pack contain- 

ing equipment catalog, satellite lists, 
etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 


Positions At Jaycar 
We are often looking for enthusiastic staff 
for positions in our retail stores and head 
office at Rhodes in Sydney. A genuine 
interest in electronics is anecessity. Phone 
02 9743 5222 for current vacancies. 





prices, hobbyists welcome. Sesame 
Electronics Pty Ltd. 

sesame @internetezy.com.au_ http:// 
members.tripod.com/~sesame_elec 


Video Amplifiers, Stabilisers, TBCs, 
Converters, Mixers, etc. QUESTRONIX 
(02) 9477 3596. 


DIY CCTV PAKS 


4 Cameras & Switcher ............... $354 
as above GOLOUR «1... .isexsesevsees $466 
4 Cams, Switcher/Monitor .......... $495 
as above 14" Monitor ................. $528 
4 Cams & QUAD ..........:eceeeeeees $478 
4 COLOUR & QUAD ..............0055 $752 


Time-Lapse 24 hr VCR only $599 with 
CCTV Systems ! 

MORE at: www.allthings.com.au 
Fully Plug-In DIY Paks with Cables & 
Power Supplies ALSO PC Digital 
Motion/ Sound detection & activated 
Video / Audio Recording systems 08 
9349 9413. 


USB KITS: 1/O Card, Audio Generator, 
Voltmeter; also Temperature/Voltage 





Model Flight Control Modules 


SERIAL INTERFACE 

GPS INTERFACE MODULE 
ALTITUDE HOLD MODULE $459.80 
SPEED HOLD MODULE $459.80 
ALTIMETER AIR-DATA SENSOR $367.40 
PDC 450 AIRSPEED-AIR DATASENSOR $367.00 
PDC1200 VIDEO OVERLAY (PAL-D) $644.60 
TRACKER GPS TELEMETRY SOFTWARE _— $182.60 
PDC 3200 AUTOPILOT AND GROUNDSTATION: PRICE 
ON APPLICATION (PRICE DEPENDS ON CONFIGURA- 
TION). 


PDC 01 
PDC 10 
PDC 20 
PDC25 
PDC 400 


$182.60 
$367.00 


(ALL PRICES INCLUDE GST) 


Silvertone Electronics, 
PO Box 580, Riverwood 2210. 
Phone/Fax (02) 9533 3517. 
www.silvertone.com.au 





Printed Circuit Board Manufacture 
= aad service * High quality + Low eee 





We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 


Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 
Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 





measurement via phone line. http:// 
www.ar.com.au/~softmark 


USB DEVELOPMENT KIT CY3650, 
Temperature/Voltage measurement via 
phone line, PC-controlled VHF Receiver 
http://www.ar.com.au/~softmark 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

Australia wide service 

Small production runs 

Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email flashdog @ optusnet.com.au 

continued next page 
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DON'T MISS 


THE “BUS 


Do you feel left behind by the latest 
advances in computer technology? Don’t 
miss the bus: get the ‘bus! 


Includes articles on troubleshooting your 


PC, installing and setting up computer 
networks, hard disk drive upgrades, 
Clean installing Windows 98, CPU 
upgrades, a basic introduction to Linux 
plus much more. 


EM [1] 
cap aed 


Hints ‘Tis « Uy: ta 
_Covers rn 70S Willows ¥ 


Price: $12.50 {incl. GST) Order now by using the handy order form in 4. or 
Call (02) 9979 5644, 8.30-5.30 Mon-Fri with your credit card details. 


Special subscription offer available only while stocks last. 


* Each binder holds up to 14 issues * Heavy 
board covers with 2-tone green vinyl covering 
%& SILICON CHIP logo printed in gold-coloured 


lettering on spine & cover 


Price: $A12.95 plus $A5.50 p&p each (Australia 
only; not available elsewhere). Buy five and get 


them postage free. 


Just fill in & mail the handy order form in this 
issue; or fax (02) 9979 6503; or ring (02) 9979 


5644 & quote your credit card number. 





WANTED 





PERSON WITH EXPERIENCE / APTI- 
TUDE able to fault find & repair PCBs — 
without diagrams. GENEROUS PKG 
NEG. Tel John@AER (03) 9482 4958 
0415 305 470. 


HELP SAVE THE NIGHT SKY! 


We are losing our heritage of starry night skies. Poor, inefficient 
outdoor lighting is causing glare and “light pollution”. This wastes 
energy and increases greenhouse gas emissions. 


You can help by joining SYDNEY OUTDOOR LIGHTING IMPROVE- 
MENT SOCIETY (SOLIS). SOLIS aims to educate and inform about 
quality outdoor lighting and its benefits. We also lobby councils, 





DO YOU HAVE A GOOD circuit idea? If 
so, sketch it out, write a brief description 
of its operation & send it to us. Provided 
your idea is workable, we'll publish it in 
Circuit Notebook and you'll make some 
money (up to $60). Silicon Chip Publi- 
cations, PO Box 139, Collaroy 2097; 
email silchip @ siliconchip.com.au 


SYDNEY 
,, OUTDOOR 
LIGHTING 
IMPROVEMENT 
SOCIETY 





government and other bodies to promote good lighting practice. 
SOLIS meetings are held third Monday night of each month at Sydney Observa- 


tory. 


Individual membership is $20 pa. Donations are also welcome. Cheques 
payable to “SOLIS c/- NSAS”, PO Box 214, West Ryde 2114. 


http://sites.netscape.net/solislp/ 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd. Phone (02) 
9738 0330. Fax (02) 9738 0334. 





"*NEW**NEW**NEW** 
FUTABA 2 CHANNEL RADIO CONTROL 


2ER A high-tech, low- 
priced 2-channel radio 
This two-stick, digital 
proportional AM 
system is ideal for 
robotics, R/C cars, 
boats and planes et 
Features include fin 
trims that are easily 
accessible on the fron 
panel, Short sticks that allow for full range 
of movement and Servo Reversing. 
Includes two ~ 

S3003 servos. 
aR122JE 
receiver, 
battery holder; a 
power switch and other accessaries. All for 
just $100 


JUMBO SERVO KIT...Use it with a wind- 
screen wiper style motor or / gearbox of 
your choice. This kit is designed to work 
just like a std R/C servo (with much greater 
power) using 1-2mS pulse width. It has 
proportional control ie. if you move the 
joystick a little, the servo moves a little. It 
can be used with a std. R/C receiver or with 
our servo controller kit. Some applications 
inc... R/C models, Robotics, Gates & 
Doors, Fly by wire control (with our servo 
controller) of things like Forward controls 
for outboards (steering, throttle etc), Pan & 
tilt of Cameras, Antennadishes etc. Could 
be used as a winch =H 

for sails etc. with th | pl 

oA 


addition ofamulti ite 
y 
) 






















Cl 
turn pot & a winch KAY 
drum. Kit includes 9 


2) 
PCB, all onboard parts, feedback pot & 


suitable mini case $35 (arm or winch 
drum not included) 


DUAL SERVO CONTROLLER KIT 
This is designed to control R/C 
servos with 1-2mS pulse with. 
Ideal for use with our 
Jumbo Servo kit or with 
std servos. Applications 
include testing of R/C 
servos pan and tilt of 
cameras etc. Std. 

kit includes PCB all 
onboard components, suitable case and 
pots. $14.... Std. Kit plus power supply 
suitable for powering 1 Jumbo Servo $24 


MICRO SWITCHES 

3 mini micro switch assembly 
ona600mm cable with a small 
plug. 3 assem- s 
blies for $5 


SOLENOID: #1 
This solenoid pushes a small shaft 
(diameter 4mm) a distance of 2mm. Coil 
resistance is 60 
ohms. Operates 
from 12V DC. 
Body is 29mm 
long, 22mm diameter: (MA1) 








SOLENOID: #2 
This solenoid punches a small 1.5mm 
diameter hole in a piece of cardboard or 
paper. It was probably used to punch holes 
in phonecards. Coil resistang ‘ 

is 7ohms. Operates from. Ay 
12V DC. Body measures 
34mm long, 40mm dia- 
meter: (MA2) (MA1) + 
(MA2) $2.20 pair 

or3 pairs for $5 






This item is new in Its original box. | 









T 



























mobile phone batteries of 4.8V, 6.0V an 


is required for 





PENTIUM Il MOTHERBOARD: Recent 
motherboard made for the latest CPU's. 
Std ATX form factor. Has 3 x (16-bit) ISA 
slot, 4 x (32-bit) PCI slots, 1 x AGP slot & 3 
x DIMM (memory) slots, On-board 1 x 
PS/2 keyboard, 1 x PS/2 mouse socket, 2 x 
USB, 1 x parallel, 2 x serial ports. With 
setup manual & CD, IDE & FDD cables. 
Brand new in original box. Accepts Intel 
Pentium II & Intel Celeron CPU's (NOT 


CPU socket is SLOT-1, S-370 CPU could 
be use with a converter board (NOT 
SUPPLIED). Selectable 66 & 100MHz 
BUS speeds & a clock multiplier up to 8 
times. Should accept Pentium II| CPU's, 
ona 100MHz bus: (SP6XS) $90 


20 x 2 LCD BACKLIT CHARACTER 
DISPLAY: 







Made by Optrex model #DMC2059 (this 
model is not listed on the Optrex web site, 
but data is available for similar 20 x 2 
displays). Each character measures 
approximately 6mm x 8mm, display area 
122mm w x 30mm h. PCB dimensions 
151mm wide x 56mm high. Uses standard 
Hitachi chipset (HD44780) mounted on a 
PCB with LED backlight & dual row 16 pin 
header: (DL8) $11 ea or 3 for $27 


142BUTTON KEYPAD: . jj i] g) ! 
Matrix style with a 7 pin nal e/ 3 *) 
connector. The buttons ij ‘e! 
aremetalandthiswhole #) ga 
keypad appears to be a i) ia! 
inet) rugged. Looks > ie) iQ] a, 
ry similar to key: } 
pads used in public SEs 
telephones. Overall dimensions are 70mm 
wide by 79mm high. Each button 
measures 10mm square. This keypad 
would be very suitable for security 
applications due to it's rugged 
construction: (GKP1) $3.50 ea or 3 for $9 


12V AUTOMOTIVE RELAY: 
Has 30A SPDT 
Contacts with 
73ohm relay 
coil. These are 
the standard 
size and normally, 
retail for around 
$7 each: (RL3) $3 each 


(NEW) INKJET PRINTER COMBIPACK: 
Pelikan brand A4 size pack for Canon 
Colour Inkjet printers (you could probably 
use it with any brand inkjet). Includes 25 











Join our Bargain Corner Mailing List 
We will send information on latest updates 
to Bargain Corner and Test Equipment 
ItemsTo join send a blank email message 
to: subscribe@oatleyelectronics.com 





sheets of inkjet paper type IJP740, 5 
sheets of inkjet glossy paper type IJP710 
for professional colour prints and 5 sheets 
of inkjet’ type OHP-CGF620 OHP film 
(Clear): (ZA0207) $9 per pack 





(NEW) MULTI FUNCTION BATTERY CHARGER / DISCHARGER: 
Newin original box with instructions. This unit was designed to charge NI-CD & NI-MH is designed to 


ordering you will receive a free 6-pack of batteries. 






SUPPLIED) from 233 to 800MHz. The) 





d 7.2V. Operates from 12-24V DC input. 


Features include processor control & multi stage charge indicator. By changing the J between CCD 
value of one resistor it can charge higher voltages, although a higher voltage plugpack Cameras and 
9.4V or higher. Includes cigarette lighter lead, 12V / 1A DC plugpack &} a Television. 

tructions for modifications for higher voltages. The unit has battery] Features include 
charging terminals but the user will have to make their own} regulated 11V to power the camera, an 


adaptor to interface to a battery. The 
plugpack supplied alone is worth 
around $30 retail. Weight is 0.9kg. 
$29 15V DC / 1A Plugpack for 
charging batteries 9.4V or higher: 
(ZA0055) $6 If you ask when 


VIDEO CAMERAS 

The output of these cameras below is std 
video & can be plugged into the "VIDEO 
IN" socket of any Australian std VCR, 
video monitor or TV, or via an RF 
Modulator to an Ant. Input. The B/W 
cameras are Infra Red responsive & can 
be used in total darkness with IR 


Illumination. 


MONOCHROME CCD VIDEO CAMERA 
B&W Camera built on a PCB with auto iris. 
(0.1 lux). Can be focused sharply down to 


afew mm(useful for people 
with visual impair- 
ment). Spec..: 
Power req.: 10V to 
12V @ approx. 
50mA.CCD: 1/3", Ce 

| 30grams: with 60° $89, with 92° lens: 


SUGAR CUBE CMOS B/W CAMERA: 
(Reviewed EA Sept. 1999) This (16 x 16 x 
15mm) black & white video camera 
includes a pinhole lens with a field of view 
of 56 x 42 degrees. Resolution is 240 TV 
lines (288 x 352 pixels), 1/3" CMOS Image 
Sensor, 2:1 interlace with a shutter speed 
of 1/60 to 1/60,000. Other features include 
auto exposure control, backlight 
compensation, auto gain control. Has an 
AGC disable pin which can be tied low for 
outdoor use. It operates from 5V DC and 
only draws 10mA: (CAM2) $70 


COLOUR CMOS CAMERA: 

By around the middle of this month we 
should have in stock a very small colour 
CMOS camera not much bigger than the 
sugar cube camera above. CMOS camera 
| picture quality has improved greatly. It 
should sell for around $120 


STEREO FM TRANSMITTER KIT: 

This kit accepts a stereo line input from 
| any source and will transmit it on the FM 
Radio band between 88-108MHz. This kit 
is based around the BA1404 FM 
modulator IC. The transmitter in this IC is 
not very stable in terms of frequency so 
our kit uses our FM Transmitter MKII for 
the transmitter section. It operates from 6- 
12V DC and draws 8mA @ 9V. 25 x 65mm 
PCB size. PCB plus all on-board 
components, plus battery connector and 2 
electret microphones: (K094) $25 


8 CHANNEL PC CONTROLLED RELAY 
INTERFACE KIT: Ref: Silicon Chip Sept 
2000. Operates eight relays from a PC 
| parallel port. Kit inc. PCB & all on-board 
parts inc. eight relays (2 higher current) 
with indicating LED's & DB25 connector. 
Also some simple software 
on disk. written in Basic 
to operate the kit: 
(K164) $40 
Asuitable DB25 
male to DB25 
female data 
cable is also 
available for , 
| this kit: (K164C) $8 






















___|$35...Great_ bargains at a 


CCD CAMERA INTERFACE KIT, 
Ref: Electronics Australia 
October 2000. This ki 











interface 








audio amp with an LM386 IC & a VHF 
video modulator for use with TV antenna 
inputs. Input to the kitis 14 - 17V AC or DC. 
The PCB also has provision for a UHF A/V 
Modulator Kit inc. PCB & all on-board 
components inc. VHF Modulator, electret 
mic, speaker & a plastic case: (K163) $18 
Kit with CA41L92 CCD Camera: (K163C) 
$95 Suitable Plugpack: (PP13) $9 UHF 
A/V Modulator: (RM1) $18 


NEW 30M 10 
EXTENSION 
LEAD 

HEAVY DUTY 
TRADES QUALI 










VIDEO SYNC. STABILISERS 

During this month we should have them in 
stock. these devices are used to strip and 
reinsert the sync. pulse and thus cleaning 
up videos. It has been suggested to us that 
these units could be used to copy 
|commercial videos and DVDs but we do 
not condone any breach of copyright. 
Dependant on exchange rates they 
should sell for less than $20 

Ring or E-mail us for further details 


DC MOTOR WITH FEEDBACK: 

12 to 24V starts at 3V. Coil resistance is 
130hms. Body measures 58mm _ long, 
40mm diameter, shaft diameter 4mm, 
pulley on shaft diameter 
8.5mm. The 
| feedback 
section uses 
a hall effect 
sensor witha 
magneton the 
end of the motor shaft. An output 
via a BA14741F op-amp and an open 
collector transistor gives a pulse for each 
revolution so the speed could be 
accurately maintained. The motor can be 
used independent of the feedback 
section: (M44) $7 each of 3 for $17 






(USED) SAMSUNG TELEPHONE: Why 
pay a few dollars rental each month for 
your telephone? These used (Ex- 
Olympics) Samsung telephones will 
appear in "as new" condition after a couple 
of minutes cleaning. They feature Recall, 
Redial-Pause and On Hook keys. A light 
flashes when the telephone rings and it 
can be wall mounted by 2 screws (Screws 
are not provided), the plastic part that 
secures the handset will have to be 
reversed so to hold the handset in the 
vertical position. Has an adjustable 3 
position switch for the Speaker volume 
and an adjustable 3 position switch for the 
Ringer volume. mnt ial 
Aline lead is : 
NOT 
provided: 
(ZA0201) 

$14 each 

or 3 for $33 










CHECK OUT OUR BARGAIN 
CORNER FOR~ GREAT 
BARGAINS LIKE 
THESE...AVO Multi-meters 
$30... Megger-meters 








fraction of the new cost. 





www.oatleyelectronics.com Orders: Ph ( 02 ) 
major cards with ph. & fax orders, Post & Pack typica 





9584 3563 or 64, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
lly $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 
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‘TOO MANY KEYBOARDS? 
PCL b AVION MONI OlRIs 
TOO MANY MEECES? 


NOT WHEN YOU USE A KVM SWITCH! 



















4-WAYMulti-PC 

. Controller 

\\\, Control 2, 3 or 4 PCs under 

i), DOS, Windows 3.x/9x/ME/NT 
| 2000, Netware UNIX and 


| Linux environments. PC 

\\) \\\ selection is via push button 
| or keyboard hot keys 

Ml’ CatNo 11655 —- $389.00 


YA HreWire Interface Card & Editing Software 


FireWire to PC! Host Adapter 

Connect your digital video camera to your PC. Our 
Firewire card allows IEEE 1394 FireWire devices 
(most digital camcorders available today) to connect 
to your PC at speeds up to 400Mbps. The card has 
three external and one internal 1394 connection ports 
to allow connections to hard drives, scanners, VCRs, 


HDTV, printers etc. Editing your videos is simplified 
with the bundled Ulead Video Studio DV SE software. 


TOP: FireWire to PCI Host Adaptor 
i - Cat No. 2621 $196.00 
. fi f= BOTTOM: FireWire and USB Combo Card 
. - Cat No. 2823 $329.00 


MicroGra 


Computers 





If you have a multiple-computer installation, 
chances are you have one keyboard for every 
PC, one mouse for every PC and, of course, one 
monitor for every PC. And the one thing you 
don’t have is any space left to do all the things 
you have those PCs for in the first place! 
KVM (keyboard, video, monitor) Switches from 
Microgram could be the answer to your 
prayers. Not only will they save you a lot of 
space, AND a lot of headaches (like which 
monitor/keyboard/mouse belongs to which PC!) 
they can save you a lot of money. 

With a KVM switch you only need 
ONE keyboard, ONE video monitor and 
ONE mouse. A KVM switch will save you 
money from your second PC. And there are 
KVM switches to suit up to 16 PCs! 


ne 
3 \B-WAY Multi-PC Controller: Cat 11656 $949.00 16-WAY Multi-PG Controller: 





2-WAY PC 


Controller 

Same functions as 4-way 
controller but handles 2 
PCS: If you don’t need the 
power of.a 4-way switch 
why pay for it!! 


CatNo11654 - $199.00 


Cat 11656 $1299.00 
FireWire External IDE Case 


External Case For 
3.5in IDE via 
FireWire 


Cat No. 6633 
$369.00 


Need FAST access to an external Hard 4 
Drive? Just fit a standard 3.5in IDE Hard | 
Drive to this case and connect it to a 

FireWire port Drive capacity may be up to 

128GB and it supports Hot Swapping and 
plug-and-play. 


www.mgram.com.au S< - 


ais + 


Tel (02) 4389 8444 Fax (02) 4389 8388 ", 


Unit 1, 14 Bon Mace Close, Berkeley Vale NSW 2261 
|BY=¥- 1 (=) aa tate (Ul alten YAV(=1 (evel pals) 
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